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PREFACE 

This  report  documents  work  accomplished  between  July  1976  and  September 
1 'ill  oy  trie  U.S.  Army  Construction  Engineering  Research  Laboratory,  under 
Project  Order  No.  /7-ul4  from  the  Air  Force  Civil  Engineering  Center 
(AFCEC),  Tyndall  AFI3,  Florida.  Hr.  Donald  N.  drown  was  Project  Engineer 
, tor  the  Civil  Engineering  Center. 

On  April  d,  19//,  AFCEC  divided  into  two  organizations.  AFCEC  became  part 
of  tne  Air  Force  Engineering  and  Services  Agency  (AFESA).  Tno  Research  and 
Development  function  remains  under  Air  Force  Systems  Command  as  Det  1 
(Civil  and  Environmental  Engineering  Development  Office  (CEEDO)  ADTC). 

Hr.  Donald  n.  drown  remains  as  tne  Project  Engineer,  dotn  units  remain  at 
Tyndall  AFd,  Florida  32403., 

• 

This  report  has  been  reviewed  by  the  Information  Center  Officer  (10)  and  is 
releasable  to  the  National  Technical  Information  Services  (NTIS).  At  NTIS 
it  will  be  available  to  the  general  public,  including  foreign  nations. 

This  technical  report  has  been  reviewed  and  is  approved  for  publication. 


INTRODUCTION 


Hit'  Air  Force  nas  tor  several  years  been  actively  enqaged  in  the  devel- 
opment ot  a Pavement  Maintenance  Management  System.  The  first  accom- 
plishment in  tnis  study  was  the  development  of  improved  procedures  for  de- 
termining the  relative  condition  of  airfield  pavements.  These  improved 
procedures  are  presented  in  detail  in  this  report.  These  procedures  were 
developed  during  FY  /b  and  /b  and  validated  by  field  tests  during  FY  7b  and 
//.  Two  conferences,  attended  by  Command  Pavement  Engineers  from  all  Major 
Commands,  have  been  held  at  Tyndall  AFB , Florida  (3u  Nov-2  Dec  19/b,  1«-2U 
Dct  197/),  to  discuss  and  revise  these  procedures.  It  was  the  consensus  ot 
the  attendees  at  these  conferences  that  these  procedures  provided  vastly 
improved  methods  tor  determining  the  relative  condition  of  airfield  pave- 
ments. Thus,  CEEDO  was  requested,  during  the  conference  held  in  October 
ly //,  to  publish,  in  some  form,  instructions  for  the  use  of  these  pro- 
cedures as  soon  as  possible.  As  a result  this  technical  report  is  being 
puolished  in  the  same  format  as  that  used  for  Chapter  3,  "Airfield  Pavement 
Condition  Survey  Report,"  AFR  93-b.  The  Air  Force  Civil  Engineering  Center 
( AFCtC ) , at  Tyndall  AFB,  Florida,  has  the  responsibility  for  revising  AFR 
9 3 - b . It  is  recommended  that  the  information  presented  in  this  report  be 
u^ed  as  a basis  for  revision  of  Chapter  3,  AFR  93-b. 
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M.  scope.  Ihis  chapter  describes  the  procedures  tor  performing  an 
airfield  pavement  condition  survey  and  determining  the  pavement  condition 
index  (PCI)  based  on  data  obtained  from  the  survey.  Outlines  ot  methods 
and  data  roqui rements  tor  preparing  condition  survey  reports  are  also  pre- 
sented. 

j-P,  Objectives,  the  condition  survey  and  determination  ot  the  PCI 
fulfill  the  following  objectives: 

a.  Indicates  the  present  condition  ot  the  pavement  in  terms  ot  struc 
tural  integrity  and  operational  surface  condition. 

b.  Provides  the  base  Civil  tnqineer  (UCt)  with  an  objective  and  ra- 
tional basis  tor  deternn ni ng  maintenance  and  repair  needs  and  priorities. 

I he  PCI  obtained  over  a period  ot  years  will  also  establish  the  rate  ot 
pavement  deter  1 orat i on  which  serves  as  a warning  system  tor  early  identi- 
fication and  or  projection  ot  major  repair  requirements. 

c.  Provides  the  major  commands  with  a common  index  tor  comparing  the 
condition  and  performance  ot  pavements  at  all  operational  bases  within 
their  jurisdictions,  and  also  provides  a rational  justification  tor  major 
repair  projects  and  tor  requesting  in-depth  pavement  evaluation. 

d.  Provides  HO  USAF  with  a rational  oasis  tor  assigning  priority  for 
in-depm  pavement  evaluations. 

e.  Provides  feedback,  on  pavement  performance  tor  validation  or  im- 
provement of  current  pavement  design  and  maintenance  procedures. 

J-3.  General. 

a.  I tie  airfield  pavement  condition  survey  and  the  determination  ot 
the  PCI  by  the  base  pavement  engineer  are  the  primary  means  ot  obtaining 
and  recording  vital  airfield  pavement  performance  data. 

b.  lne  condition  survey  for  both  jointed  concrete  and  asphalt-  or 
tar-surtaced  pavement  features  consists  principally  of  a visual  in- 
spection ot  the  pavement  surfaces  tor  signs  ot  pavement  distress  re- 
sulting trout  the  influence  of  aircraft  traffic  and  environment. 

c.  lhe  overall  airfield  pavement  must  first  be  divided  into  fea- 
tures based  on  the  pavement's  design,  construction  history,  and  traffic 
area.  A desiqnat  o pavement  feature  therefore  (11  has  consistent 
structural  thickness  and  materials,  (P)  was  constructed  at  one  time,  and 
(!)  is  located  in  one  traffic  area,  lhe  features  should  be  outlined  and 
identified  on  t lie  airfield  layout  plan. 
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3-4.  Procedure.  The  steps  for  performing  the  condition  survey  and 
determining  the  PCI  for  a pavement  feature  are  shown  in  Figure  3-1  and  are 
briefly  described  below. 

a.  The  pavement  feature  is  first  divided  into  sample  units.  A 
sample  unit  for  concrete  pavement  is  approximately  JO  slabs;  a sample 
unit  tor  asphalt  is  an  area  of  approximately  bUOO  square  feet. 

b.  The  sample  units  are  inspected,  and  distress  types  and  their 
severity  levels  and  densities  are  recorded.  Attachment  A provides  a 
comprehensive  guide  tor  identification  of  the  different  distress  types 
and  their  severity  levels,  lhe  criteria  in  Attachment  A must  be  used  in 
identifying  and  recording  the  distress  types  and  severity  levels  in 
order  to  obtain  an  accurate  PCI. 

c.  For  each  distress  type,  density,  and  severity  level  within  a 
sample  unit,  a deduct  value  is  determined  from  the  appropriate  curve. 

These  curves  are  presented  in  Section  3-4-1  tor  jointed  concrete  and 
Section  3-4-<!  tor  asphalt-  or  tar-surfaced  pavements. 

d.  The  total  deduct  value  ( TUV ) for  each  sample  unit  is  determined 
oy  adding  all  deduct  values  tor  each  distress  condition  observed. 

e.  A corrected  deduct  value  (Cl)Vl  is  determined  from  Section  3-4-1 
tor  jointed  concrete  and  Section  3-4-:'  for  asphalt-  or  tar-surfaced  pave- 
ments.  lhe  CUV  is  the  T.'V  adjusted  for  the  number  of  distress  condi- 
tions observed  with  individual  deduct  values  of  more  than  five  points. 

I 

f.  The  PCI  tor  each  sample  unit  inspected  is  calculated  as  fol- 
lows : 


PCI  « 100  - CUV 


If  the  CDV  for  a sample  unit  is  less  than  the  highest  individual 
distress  deduct  value,  the  highest  value  should  be  used  in  lieu  of  the 
CUV  in  the  above  equation. 

g.  The  PCI  of  the  entire  feature  is  the  average  of  the  PC  I s from 
all  sample  units  inspected. 

h.  The  feature’s  pavement  condition  rating  is  determined  from 
Figure  3-1,  Step  8,  which  presents  verbal  descriptions  of  pavement  con- 
dition as  a function  of  PCI  value. 


3-4-1.  Jointed  Concrete  Pavement  Condition  Survey.  Figure  3-<?  illus- 
trates the  division  of  a jointed  concrete  feature  into  sample  units.  Cach 
sample  unit  ( approximately  Ju  slabs  in  size)  is  numbered  so  it  can  be  relo- 
cated for  future  inspections,  maintenance  needs,  or  random  sampling  pur- 
poses. 
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Each  sample  unit  ot  the  feature  is  inspected  (or  see  Section  3-t>  for 
sampling).  The  actual  inspection  is  performed  by  walking  over  each  si  ib  ot 
the  sample  unit  being  surveyed  ami  recording  distress(es)  existing  in  the 
slab  on  the  jointed  concrete  pavement-condition  survey  data  sheet  tor 
sample  unit  (Figure  1-3).  One  data  sheet  is  used  tor  each  sample  unit.  A 
sketch  is  made  ot  the  sample  unit,  using  the  dots  as  joint  intersections, 
lhe  appropriate  number  code  tor  each  distress  found  in  the  slab  is  placed 
in  the  square  representing  tile  slab.  The  letter  L (low).  M (medium),  or  H 
(high)  is  included  along  with  the  distress  number  code  to  indicate  the 
severity  level  ot  the  distress.  For  example,  1 t>L  indicates  that  low  sever- 
ity corner  spalling  exists  in  the  slab. 

•\  summary  of  tne  distresses  and  the  severities  ot  each  distress  con- 
tained in  the  sample  unit  is  compiled  on  the  survey  data  sheet.  These  data 
are  used  to  compute  the  F*C 1 for  the  sample  unit  by  following  the  steps  pre- 
sented in  Section  3-2.  Figure  3-4  presents  the  deduct  curves  for  each  dis- 
tress type  and  Figure  3-b  gives  the  corrected  deduct  curves.  Figure  3-3 
shows  the  summary  ot  the  distress  densities  and  severities  and  the  computed 
PCI  tor  the  sample  unit. 

lhe  PCls  for  all  tne  sample  units  are  compiled  into  a feature  summary , 
as  shown  in  Figure  3-0.  The  mean  PCI  tor  the  feature  is  determined  by 
averaging  the  PCls  from  each  sample  unit.  The  overall  condition  rating  of 
the  feature  is  determined  by  using  the  mean  PCI  and  Figure  3-1  (i.e.,  Ex- 
ce  1 1 ent . flood . Poor , etc . ) . 

3-4-2.  Asphalt-  or  Tar-Surfaced  Pavement  Condition  Survey.  Figure  3- 
/ shows  an  example  of  dividing  a feature  into  sample  units.  Each  sample 
unit  ( approximately  ouuu  square  feet  in  siie)  is  numbered  so  it  can  be  re- 
located tor  future  inspections,  maintenance  needs,  or  random  sampling  pur- 
poses. 


Each  sample  unit  ot  the  feature  is  inspected  (or  see  Section  3-S  for 
sampling).  The  distress  inspection  is  conducted  by  walking  over  the  sample 
unit,  measuring  each  distress  type  and  severity  according  to  Attachment  A, 
and  recording  the  data  on  the  asphalt-  or  tar-surfaced  pavement-condition 
survey  data  sheet  tor  sample  unit  (Figure  3-8).  One  data  sheet  is  used  for 
each  sample  unit.  A hand  odometer  is  very  helpful  for  measuring  the  dis- 
tress lengths  and  areas.  A lu-foot  straightedge  and  a 12-inch  scale  must 
be  available  ror  measuring  the  depth  ot  ruts  or  depressions.  Each  column 
on  the  data  sheet  is  used  to  represent  a distress  type,  and  the  amount. and 
severity  of  each  distress  located  are  listed  in  the  column.  For  example, 
distress  No.  b (depression)  is  recorded  as  t>x4L,  which  indicates  that  the 
depression  is  b feet  by  4 feet  and  of  low  severity.  Distress  type  No.  8 
l longitudinal  and  transverse  cracking)  is  measured  in  linear  feet;  thus, 
loL  indicates  Id  feet  ot  light  cracking.  bM  indicates  b feet  ot  medium 
cracking,  etc.  Ihis  format  is  very  convenient  tor  recording  data  in  the 
field. 
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The  total  distress  data  are  used  to  compute  the  PCI  for  the  sample 
unit  oy  following  the  steps  presented  in  Figure  3-1.  Figure  3-9  gives  the 
deduct  curves  for  each  distress  type,  and  Figure  3-lU  presents  the  cor- 
rected deduct  curves.  A summary  of  the  distress  densities  and  severities 
and  the  coniputed  PCI  for  the  sample  unit  are  given  in  Figure  3-8. 

The  PCIs  for  each  sample  unit  are  compiled  into  a feature  summary  as 
shown  in  Figure  3-11.  The  mean  PCI  for  the  feature  is  determine!  by  aver- 
aging the  PCIs  from  each  sample  unit.  The  overall  condition  rating  of  the 
feature  is  determined  using  the  mean  PCI  and  Figure  3-1. 

3-4-3.  Remarks. 

a.  For  Doth  types  of  pavement  (3-4-1,  3-4-2),  it  is  important  that 
each  sample  unit  be  identified  adequately  so  that  it  can  be  relocated  for 
additional  inspections  to  verify  distress  data,  or  for  comparison  with 
future  inspections. 

b.  based  on  significant  variation  of  sample  unit  PCI  along  a feature 
and/or  significant  variation  in  distress  types  among  sample  units,  one  fea- 
ture should  be  divided  into  two  or  more  features  for  future  inspections  and 
maintenance  purposes. 

3-5.  Condition  Survey  by  Sampling.  Inspection  of  an  entire  feature 
may  require  consideraole  effort,  especially  if  the  feature  is  very  large. 
Tnis  is  particularly  true  for  asphalt-  or  tar-surfaced  pavements  containing 
much  distress.  Because  of  trie  time  and  effort  involved,  frequent  surveys 
of  the  entire  feature  may  be  beyond  available  manpower,  funds,  and  time; 
ror  example,  closing  a heavily  used  runway  for  any  extended  time  period  is 
difficult.  A sampling  plan  has  therefore  been  developed  so  that  an  ade- 
quate estimate  of  the  PCI  can  oe  determined  by  inspecting  only  a portion  of 
the  sample  units  in  a feature.  Use  of  the  statistical  sampling  plan  de- 
scribed here  will  considerably  reduce  the  time  required  to  inspect  a fea- 
ture without  significant  loss  of  accuracy.  However,  inspection  of  the 
entire  feature  may  be  desired  for  contractual  maintenance  work.  The  MAJCOM 
pavements  engineer  will  specify  whether  or  not  sampling  may  be  used. 

a.  dumber  of  Sample  Units  to  Be  Inspected.  The  minimum  number  of 
sample  units  that  must  be  surveyed  to  obtain  an  adequate  estimate  of  the 
PCI  of  tne  feature  depends  on: 

(1)  How  large  an  error  can  be  tolerated  in  the  estimate  of  the  fea- 
ture PCI  (denoted  by  e). 

(2)  The  desired  prooability  that  the  feature  PCI  estimate  will  be 
within  this  limit  of  error  (usually  set  fairly  high,  such  as  95  percent). 
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(3)  The  estimate  of  the  variation  ot  the  i’ll  lor  standard  deviation) 
from  one  sample  unit  to  another  within  the  feature  (denoted  by  e) . 

14)  The  total  number  of  sample  units  in  the  feature  (denoted  by  N). 

for  Ob  percent  confidence  that  the  error  in  estimating  the  mean  fea- 
ture PCI  is  no  greater  than  »e , the  minimum  number  of  sample  units  to  be 
inspected,  n,  is  calculated  from  the  following  equation. 

No2  (J-l) 

» a 

(4  ) (N-l)  ♦ e* 


for  example.  an  asphal t-surf aced  taxiway  feature  bd  feet  wide  and  2bdd 
feet  long  must  be  inspected  and  the  mean  PCI  determined.  Convenient  sample 
units  ot  bdxldd  feet  are  selected;  2b  units  result.  Determining  the  true 
PCI  of  the  feature  within  ♦ b points,  with  a confidence  level  of  9S  percent, 
is  desired.  A standard  deviation  of  Id  points  is  selected  based  on  data 
obtained  from  many  asphalt  features.  The  parameters  are  therefore: 


N 3b 


e b points 


n 


10  points 
25  (102). 

(b)‘  '? 

(25-1 ) ♦ (lor 


10. 


Therefore,  a minimum  of  Id  sample  units  must  be  selected  at  random  and 
inspected;  the  PCI  of  each  unit  and  the  mean  PCI  of  the  feature  are  then 
computed  based  on  the  inspection  data. 


Plots  wnich  permit  the  number  of  required  samples  to  be  readily  ob- 
tained were  developed  using  Equation  (3-1).  These  graphs,  shown  in  figures 
3-12  and  3-13,  can  be  used  to  select  the  minimum  number  of  sample  units 
that  must  be  inspected  to  provide  a reasonable  estimate  ot  the  true  mean 
PCI  ot  the  feature.  This  estimate  will  be  within  *b  points  approximately 
i»b  percent  of  the  time. 


b.  Selection  of  Sample  Units  to  He  Inspected.  Sample  units  must  be 
selected  randomly  to  insure  an  unbiased  estimate  of  the  pavement  feature's 
PCI.  It  the  total  number  of  sample  units  in  a feature  is  Id  or  more,  stra- 
tifying the  feature  is  recommended  This  involves  dividing  the  feature 
into  a number  ot  parts  called  strata.  An  equal  number  of  sample  units  are 
randomly  selected  from  each  stratum,  and  the  sample  mean  is  computed  by 
averaging  the  PCI  of  all  surveyed  sample  units. 


8 


The  following  example  illustrates  the  procedure  of  stratified  random 
sampling.  The  feature  to  be  inspected  (Figure  3-/)  contains  2b  sample 
units.  The  required  minimum  number  of  sample  units,  as  previously  calcu- 
lated, is  lu.  The  sample  units  are  numbered  from  1 to  2b  beginning  at  one 
end.  btrata  can  be  selected  in  several  ways,  such  as  dividing  the  feature 
into  five  strata: 

Stratum  1 Sample  units  1 through  b 

Stratum  2 Sample  units  o through  10 

Stratum  3 Sample  units  11  through  lb 

Stratum  4 Sample  units  16  through  20 

Stratum  5 Sample  units  21  through  25 

Iwo  sample  units  are  selected  at  random  from  each  stratum  using  a 
random  number  table  such  as  Table  3-1.  For  the  example,  the  units  could  be 
selected  by  starting  at  columns  ub  and  do,  and  row  10,  and  proceeding  down 
the  page,  selecting  two  numbers  from  1 to  b (03  from  row  lo  and  01  from  row 
25),  then  o to  lo,  etc.  Since  the  required  units  are  not  obtained  when  the 
bottom  of  the  column  has  been  reached,  the  additional  units  can  be  obtained 
by  proceeding  upward  from  row  49  in  columns  20  and  21.  The  sample  units 
selected  for  trie  example  using  this  procedure  are: 

Strata  Sample  Units 


Stratum 

T 

(1-5) 

01  ~ 03 

Stratum 

2 

( o - 1 0 ) 

09,  10 

Stratum 

3 

(11-15) 

12,  13 

Stratum 

4 

(lb-20) 

lb,  17 

Stratum 

5 

(21-25) 

21.  23 

Each  of  these  sample  units  must  be  inspected  and  its  PCI  determined. 
The  mean  PCI  of  the  taxiway  feature  is  then  estimated  as  the  mean  of  the  lo 
sample  units.  Using  the  data  in  Figure  3-11,  the  PCI  of  the  feature  deter- 
mined using  the  sample  option  is  as  shown  in  Figure  3-14.  The  PCI  of  the 
lu  sample  units  is  38,  which  is  close  to  the  true  mean  of  3b,  as  given  in 
Figure  3-11. 

One  of  the  major  objectives  to  random  sampling  that  engineers  some- 
times express  is  the  problem  of  not  including  a very  poor  or  excellent 
sample  unit(s)  which  may  exist  in  the  feature.  However,  one  or  more  addi- 
tional samples  may  be  selected  by  the  engineer  if  desired;  but  the  follow- 
ing equation  must  then  be  used  to  compute  the  mean  PCI: 


PCI  = INjlII  pc r + £ hpT 
L1f  N K *1  N 1 2 


where  PCIf  = mean  PCI  of  feature 


(3-2) 


N = total  number  of  sample  units  in  the  feature 
C = number  of  additional  sample  units 
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PCTl  • arithmetic  mean  or  PCI  tor  random  units 

mz  = arithmetic  mean  of  PCI  for  the  additional  sample  units. 

For  example,  it  the  mean  PCI  of  the  1U  sample  units  previously  dis- 
cussed was  ill,  and  one  additional  section,  which  was  inspected  because  it 
had  serious  distress,  had  a PCI  of  10,  the  final  PCIf  of  the  feature  would 
be  computed  as: 

PCIf  1 (3d)  + 2\  (10)  « 37. 


3-6.  Pavement  Condition  Index  (PCI)  Computer  Program.  A computer 
program  to  compute  the  PCIs  of  any  number  of  sample  units  and  features  is 
included  in  Attachment  B.  This  program  provides  a rapid  means  of  computing 
the  PCIs  when  many  sample  units  and/or  features  are  surveyed,  and  a con- 
venient summary  of  distress  data,  sample  unit  PCI  values,  and  feature  PCIs. 

3-/.  Basic  Airfield  Data.  A considerable  amount  of  basic  airfield 
data  are  incorporated  into  the  condition  survey  report.  Most  of  this  in- 
formation is  contained  in  construction  and  maintenance  records,  and  in 
previous  pavement  condition  survey  reports  which  are  usually  available  in 
the  BCE  tiles.  To  facilitate  report  preparation,  the  basic  data  should  be 
accumulated  and  maintained  by  the  base  pavement  engineer  in  a format  simi- 
lar to  the  condition  survey  information  items.  These  items  should  be  com- 
piled at  base  level  for  subsequent  use  in  the  survey  reports  as  follows: 

a.  Construction  History.  The  history  of  maintenance,  repair,  and 
reconstruction  from  original  construction  of  the  primary  airfield  pavement 
system  to  the  present  should  be  maintained.  The  data  should  reflect  air- 
field pavement  projects  and  airfield  change  projects  accomplished  by  the 
construction  agent,  contract  services,  and  BCE  work  forces. 

b.  Iraftic  History.  The  frequency  of  full  stop  landings  and  takeoffs 
tor  eacli  aircraft  should  be  obtained  from  base  operations,  the  data  should 
be  cumulative  from  earliest  records. 

c.  Weather  and  Precipitation  Data.  Annual  temperature  ranges  and 
precipitation  data  in  the  form  of  a weather  summary  should  be  obtained  from 
the  base  weather  office. 

d.  Plans  and  cross-sections  of  all  major  airfield  components  should 
be  included  in  the  report.  These  should  be  updated  to  reflect  new  con- 
struction, reconstruction,  or  overlays  upon  completion  of  projects. 
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e.  The  Bose  Comprehensive  Plan  should  be  supplemented  as  necessary  to 
snow  subsurface  drainage  systems  under  the  airfield  pavements. 

t.  tirades.  Longitudinal  and  transverse  grades  should  be  indicated  on 
runway  and  taxiway  profile  and  cross-section  drawings. 

g.  Frost  Action.  It  applicable,  records  of  pavement  behavior  during 
freezing  periods  and  subsequent  thaws  should  be  obtained. 

h.  Distress  Data.  All  data  collected  during  the  condition  survey 
should  be  stored  for  future  use.  A knowledge  of  the  development  of  dis- 
tress over  time  is  helpful  in  determining  maintenance  and  repair  needs. 

i.  Photographs.  Photographs  depicting  both  general  and  specific  air- 
field conditions  should  be  included  to  illustrate  specific  pavement  condi- 
tions. Include  an  aerial  photograph  of  minimum  scale  1:8U0,  current  within 
3 years. 


j.  Pavement  Condition  Survey  Reports.  All  previous  pavement  condi- 
tion survey  reports  should  be  on  hand  and  maintained  in  chronological  order 
and  referenced  in  the  current  report. 

3-8.  Airfield  Pavement  Condition  Survey  Reports.  The  format  for  re- 
porting the  findings  of  the  airfield  condition  survey  has  been  designed  to 
preclude  the  necessity  or  extensive  drafting  and  typing.  The  pavement  dis- 
tress data  and  PCI  computations  can  be  presented  as  directly  obtained  from 
the  computer  program,  or  manual  calculations.  Basic  airfield  data  and 
load-carrying  capacity  evaluation  will  primarily  reflect  changes  in  air- 
field pavement  systems  which  have  occurred  since  the  last  condition  survey 
report.  The  report  should  be  prepared  by  the  base  pavement  engineer  on  a 
recurring  cycle  at  intervals  not  to  exceed  b years  and  should  be  reviewed 
by  the  major  command  pavement  engineer.  The  PCI  condition  survey  should  be 
performed  annually  for  all  the  features.  The  results  (preferably  the  PCI 
program  computer  output)  should  be  submitted  to  the  major  command  engineer 
for  evaluation  and  further  action.  If  significant  changes  in  the  PCI  have 
occurred,  the  condition  survey  report  should  be  updated.  The  update  should 
include  Sections  4,  b,  b,  and  7 of  the  report.  The  condition  survey  report 
format  is  shown  in  Figure  3-lb.  The  major  command  engineer  should  make 
sure  that  the  format  is  used  to  insure  that  the  completed  reports  are  stan- 
dardized. 
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STEP  I DIVIDE  PAVEMENT  FEATURE  INTO  SAMPLE  UNITS. 

STEP  2 INSPECT  SAMPLE  UNITS  DETERMINE  DISTRESS  TYPES 
AND  SEVERITY  LEVELS  AND  MEASURE  DENSITY 


STEP  8 DETERMINE  PAVEMENT 
CONDITION  RATING 
OF  FEATURE 


STEP  3.  DETERMINE  DEDUCT  VALUES 


STEP  4 COMPUTE  TOTAL  DEDUCT  VALUE  (TOV) a«b 
STEP  3 ADJUST  TOTAL  DEDUCT  VALUE 


PCI 


100 

85 

70 

55 

40 

25 

10 

0 

RATING 

EXCELLENT 

VERY  GOOD 

GOOD 

FAIR 

POOR 

VERY  POOR 

FAILED 


STEP  6 COMPUTE  PAVEMENT  CONDITION  INDEX  (PCI)  = IOO - CDV  FOR  EACH  SAMPLE  UNIT  INSPECTED 
STEP  7 COMPUTE  PCI  OF  ENTIRE  FEATURE  (AVERAGE  PCI’S  OF  SAMPLE  UNITS) 


Steps  for  Determining  PCI  of  a Pavement  feature 


1 


O 
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figure  3-1. 


Illustration  of  Division  of  a Jointed  Concrete  Pavement  Feature 
Into  Sample  Units  of  20  Slabs 


JOINTED  CONCRETE  PAVEMENT 
CONDITION  SURVEY  DATA  SHEET  FOR  SAMPLE  UNIT 


A/RFIEL  D i? 

DATE  3 / 2&JK p 

SURVEYED  BY  M*?  / M D 


FEATURE TVS^ 

SAMPLE  UNIT : -1 

SLAB  SIZE  /2  5 X 15  fj 

20  SLABS 


Direc-Kon  of  Svr\ic.y 


t . 

lUow-Uu 

l ' . ..»li  na  Mat 

2 . 

I'ornt'j  Break 

racl  rax 

• 

3 . 

Long  \ t ilI  i n.i  l 

11.  rit  lorn  nt  » 

ri  ansvm  * «■ 

l\tu  1 1 

Diagona 1 

ID.  . hat  t ei  ini 

Crack 

. Ul> 

4 . 

"D"  Crack 

l < . In  i nkaqi  | 

• 

5 . 

Joi  nt  im  i 

Ci  ack 

Damage 

14.  pal  l i nq  -- 

(> . 

Patching,  - S t t 

Joint  s 

7. 

Patch i nq 

l s . Spa  1 1 i nq  - 

• 

Ut  i li  t y Cut 

Cornet 

8, 

Popout  K 

q % 

Pumpi nq 

NO.  % DEDUCT 
SLABS  SLABS  VALUE 

Tlj- 

15 
5 
S 

io 


DEDUCT  VALUE 


DISTRESS  DENSITY  - PERCENT 


4.  Durability  cracking. 

Figure  3-4.  Jointed  Concrete  Distress  Deduct  Values  (continued) 
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Joint  seal  damage  is  not  rated  by  density.  The  severity 

OF  D€  DISTRESS  IS  DETERMINED  RY  THE  SEALANT'S  OVERALL 
CONDITION  FOR  A PARTICULAR  SECTION. 

The  deduct  values  for  the  three  lfvels  of  severity  are 

AS  FOLLOWS : 

1.  High  severity  - 12  points 

2.  Medium  severity  - 7 points 

\ Low  SEVERITY  - 2 POINTS 


o 


DEDUCT  VALUE 


DISTRESS  DENSITY 


8.  Popouts. 


PERCENT 


figure  3-4.  Jointed  Concrete  Distress  Deduct  Values  (continued) 


DEDUCT  VALUE 


DEDUCT  VALUE 


15.  Spalling  corner. 

Figure  3-4.  Jointed  Concrete  Distress  Deduct  Values  (concluded) 


Corr&rtPij  jedu 


Pavement  feature: 


Taxi way  1 
5 


Total  Mo.  of  Units: 


Date  of 

Survey: 

3/28/76 

Unit 

No.  of 

Slab 

Unit 

No . of 

Slab 

No. 

Slabs 

Size 

PCI 

No. 

Slabs 

Size 

1 

20 

12.5x15 

60 

2 

20 

12.5x15 

64 

3 

20 

12.5x15 

74 

4 

20 

12.5x15 

74 

5 

20 

12.5x15 

28 

Average 

PCI  for 

feature: 

60 

Condition  rating 

: 

Rood 

Figure  3-6.  Feature  Summary  - Jointed  Concrete  Pavement 


ASPHALT  OR  TAR  SURFACED  PAVEMENT 
CONDITION  SURVEY  DATA  SHEET  FOR  SAMPLE  UNIT 


AIRFIELD LA 

DATE (oISI~7(d 

SURVEYED  RY  MD/M*? 


FEATURE T5 

SAMPLE  UNIT 4: 

AREA  OF  SAMPLE SOOOsqff 


SKETCH: 

£ 


DISTRESS  DENSITY 
TYPE 


PC!  CALCULATION 


SEVERITY  DEDUCT 
VALUE 


PCI  * !00-CDVs 

75 


rating  = Very  Good 


DEDUCT  TOTAL 


CORRECTED  DEDUCT  VALUE  (CDV) 


Figure  3-8.  Asphalt-  or  Tar-Surfaced  Pavements  - 
Condition  Survey  Data  Sheet 


Figure  3-9.  Asphalt-  or  Tar-Surfaced  Pavement  Deduct  Values 


Asphalt-  or  "Tar-Surfaced  Pavement  Deduct  Values  'continued 


Asphalt-  or  Tar-Surfaced  Pavement  Deduct  Values  'continued) 


Figure  3-9.  Asphalt-  or  Tar-Surfaced  Pavement  Deduct  Values  (continued) 
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sssusmsssk' 
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mivA  isnaio 


45 


DISTRESS  DENSITY  - PERCENT 

12.  Ravel ing/weatheri nq . 

Figure  3-9.  Asphalt-  or  Tar-Surfaced  Pavement  Deduct  Values  (continued) 


■ ■ 


DISTRESS  DENSITY  - PERCENT 

14.  Shoving  of  flexible  pavement  by  PCC  slabs. 

Figure  3-9.  /-sphalt-  or  ar-Surfaced  Pavement  Deduct  Values  (continued) 


Figure  3-9.  Asphalt-  or  Tar-Surfaced  Pavement  Deduct  Values  (continued) 


igure  3-10.  Corrected  Deduct  Values  for  Asphalt-  or  Tar-Surfaced  Pavements 


Pavement  Feature 


Taxi  way  5 


Total 

No.  of  Units: 

25 

Date 

of  Survey: 

7/13/76 

Unit 

No. 

Unit  ? 

Area  ft 

PCI 

Unit 

No. 

Unit  ~ 
Area  ft 

PCI 

1 

5000 

42 

16 

5000 

35 

2 

5000 

33 

17 

5000 

22 

3 

5000 

53 

18 

5000 

30 

4 

5000 

30 

1« 

5000 

39 

5 

5000 

23 

20 

5000 

35 

6 

5000 

25 

21 

5000 

32 

7 

5000 

35 

22 

5000 

41 

8 

5000 

38 

23 

5000 

49 

9 

5000 

35 

24 

5000 

30 

10 

5000 

25 

25 

5000 

22 

l 


12 


13 


•i 
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N = TOTAL  NJMBE3  Of  SAMPLE  UNITS 


Q3A3AdnS  38  01  S1IND  3HdWVS  30  d38WnN  = u 


53 


i Number  of  Sample  Units  Required  for  Asphalt 
Surfaced  Pavement  Features 


Pavement  Feature: 


Taxi way  56 
25 


Total  No.  of  Units: 

Date  of  Survey:  7/13/76 


Unit 

No. 

Unit  ? 
Area  ft 

PCI 

1 

5000 

42 

3 

5000 

53 

9 

5000 

35 

10 

5000 

25 

12 

5000 

45 

13 

5000 

40 

16 

5000 

35 

17 

5000 

22 

21 

5000 

32 

23 

5000 

49 

Unit  Unit  ? 

No.  Area  ft'  PCI 


Average  PCI  for  Feature: 
Condition  Rating: 


Figure  3-14.  Feature  Summary-- Asphalt-  or  Tar-Surfaced  Pavements, 
Sampling  Option 
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TITLL  PAGE  AND  COVER.  The  title  page  will  indicate  the  major  command  re- 
sponsible for  the  report,  base  on  which  the  survey  was  performed,  date  of 
inspection,  and  date  of  the  report. 

1.  Construction  History.  Reference  the  latest  condition  survey  or  pave- 
ment evaluation  report  and  update  construction  history  to  depict  airfield 
construction,  maintenance,  and  repair  projects  accomplished  since  last 
survey  or  evaluation.  Record  the  construction  history  changes  in  the  same 
manner  as  presented  in  the  last  condition  survey  or  evaluation  report.  In- 
dicate whether  pavement  was  built  originally  to  light,  medium,  or  heavy 
load  design  specifications. 

3.  Character  and  Composition  of  Aircraft  Traffic  and  Load  Repetitions. 
Provide  a brief  narrative  paragraph  which  reflects  past  and  present  mission 
aircraft,  by  type  and  estimated  frequency  of  full  stop  landings  and  take- 
offs of  each  aircraft. 


.1.  Plans  ami  Cross-Sections  of  Major  Airfield  Components. 

a.  Airfield  Layout  Plan.  The  airfield  layout  plan  should  depict  air- 
field pavements  required  to  support  the  mission;  pavements  not  presently 
used  but  maintained  for  possible  mission  support;  and  pavements  not  re- 
quired and  not  maintained.  All  features  should  be  delineated  and  identi- 
fied by  facility  type  (runway,  taxiway,  or  apron),  feature  number  within 
facility  type,  traffic  area  (A,  II,  C,  D,  or  X),  and  pavement  thickness  and 
material  type  (AC  and/or  PCC). 


b.  Condition  Rating.  Include  an  airfield  plan  symbol-keyed  to  indi- 
cate the  narrative  condition  rating  of  each  feature  (e.g.,  E = excellent, 

VG  very  good,  G - good,  F = fair,  P = poor,  VP  = very  poor.  Ell  = failed). 
The  PCI  should  be  indicated  in  the  remark  column  on  the  Summary  of  Physical 
Property  Data. 

c.  Drainage.  Problem  areas  should  be  identified.  Surface  and  sub- 
surface drainage  should  be  shown  in  plan  and  profile  for  all  potential 
drainage  problem  areas. 

d.  Cross-Section.  Cross-sections  (pavement  structure  sections) 
should  be  provided  in  the  report  only  when  the  original  sections  have  been 
modified  by  major  reconstruction,  maintenance,  or  repair. 


Figure  3-lb.  Condition  Survey  Report  Format 
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4.  Character  and  Condition  of  Pavement  Surfaces.  Only  general  statements 
as  to  the  condition  of  the  various  pavement  facilities  are  desired; 
detailed  results,  such  as  the  summary  of  defects,  are  not  to  be  included  in 
this  section  of  the  report.  Any  areas  showing  distress  as  noted  during  the 
condition  survey  will  be  described  as  to  type  and  extent  of  distress.  No 
conclusive  statements  should  be  made  regarding  the  effect  of  the  pavement 
conditions  on  aircraft  operations.  (This  is  to  be  incorporated  into  item 
7,  Narrative  Summary.)  A plot  of  the  mean  PCI  of  each  feature  overtime 
should  be  included. 

b.  Summary  of  Physical  Property  Data.  Using  the  same  format  contained  in 
the  referenced  condition  survey  report,  change  the  summary  to  reflect  the 
modi fications  to  pavement  structures  resulting  from  recent  airfield 
projects.  Use  asterisks  to  annotate  the  changes. 

b.  Summary  of  Allowable  Gross  Loads.  Compute  the  allowable  gross  loads 
for  pavement  features  which  have  been  altered  from  the  last  evaluation 
report  by  reconstruction  or  other  major  change  in  the  pavement  structure. 
The  computation  procedure  is  outlined  in  AFM  88-24,  chapters  2 and  3,  for 
flexible  and  rigid  pavements,  respectively.  Use  the  table  in  Figure  4-1  of 
this  regulation  for  displaying  results.  If  there  have  been  no  changes,  the 
summary  of  allowable  gross  loads  will  still  be  submitted  as  item  5 of  the 
Condition  Survey  Report. 

7.  Narrative  Summary.  A paragraph  which  incorporates  statements  regarding 
operational  condition  of  the  airfield,  recommendations  for  maintenance  and 
repair,  and  major  conclusions  developed  during  the  inspection.  Problem 
areas  should  be  highlighted. 

8.  Photographs  Depicting  Airfield  Conditions.  Optional  at  the  discretion 
of  the  command  pavements  engineer. 

9.  Attachments.  Optional  for  use  to  present  data  to  support  the  conclu- 
sions and  recommendations  developed  from  the  condition  survey. 

lu.  Reports.  The  basic  report  size  will  be  8 x 10-1/2  inches.  The  maximum 
permissible  size  for  a foldout  sheet  (drawing,  gross  load  summary,  etc.)  is 
lb-1/2  x lu-1/2  inches.  The  completed  report  shall  be  securely  bound; 
pages  should  be  numbered  in  sequence;  and  each  foldout  sheet  shall  be 
folded  properly. 


Figure  3-15.  Condition  Survey  Report  Format  (concluded) 
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TABLE  3-1.  Typical  Random  Number  Table 


00-04 

05-00 

10-14 

15-1" 

20-24 

25-29 

30-34 

35-3" 

40-44 

45-4" 

00 

54463 

22662 

65005 

7063" 

7"365 

67382 

2"085 

60831 

47058 

08186 

01 

1538° 

85205 

18850 

39226 

4224" 

"066" 

06325 

23248 

60933 

26027 

02 

85041 

40756 

82414 

02015 

13858 

78030 

1626" 

65"78 

01385 

15345 

03 

6114" 

60440 

11286 

88218 

58025 

03638 

5286? 

62733 

33451 

77455 

04 

0521" 

8161" 

10651 

6707" 

02511 

59888 

84502 

720"5 

83463 

75577 

05 

41417 

"8326 

87710 

02294 

46614 

50948 

64886 

20002 

07365 

30076 

06 

28357 

"4070 

20652 

35774 

1624" 

7501" 

21145 

05217 

47286 

76305 

07 

17783 

00015 

10806 

830"  1 

"1530 

36466 

30981 

62481 

4"177 

75779 

08 

40050 

84820 

20881 

85966 

62800 

70326 

84740 

62660 

7737" 

00270 

00 

82045 

64157 

66164 

41180 

1008" 

41757 

78258 

06483 

88620 

37231 

10 

06754 

17676 

55650 

44105 

47361 

34833 

86670 

23"30 

5324" 

27083 

11 

34357 

88040 

53364 

71726 

45690 

66334 

60332 

22554 

00600 

71113 

13 

06318 

37403 

49027 

57715 

50423 

67372 

63116 

48888 

21505 

80182 

13 

62111 

52820 

07243 

70031 

89202 

84767 

85603 

73"47 

22278 

11551 

14 

47534 

00243 

6787" 

00544 

23410 

12740 

02540 

54440 

32"4" 

134"! 

15 

"8614 

75""3 

84460 

62846 

50844 

14022 

48730 

73443 

48167 

34770 

16 

24867 

03648 

44898 

00351 

08705 

18644 

3"765 

71058 

00368 

44104 

17 

06887 

1247" 

80621 

66223 

86085 

78285 

02432 

53342 

42346 

"4771 

18 

00801 

21472 

42815 

77408 

37300 

76766 

52615 

32141 

30268 

18106 

10 

55165 

77312 

83666 

36028 

28420 

70210 

8136" 

41"43 

47366 

41067 

20 

75884 

12052 

84318 

05108 

72305 

64620 

01381 

89872 

45375 

85436 

21 

16777 

37116 

58550 

42058 

21460 

43"10 

01175 

•878"4 

81378 

10620 

22 

46230 

43877 

80207 

88877 

80380 

329"2 

01380 

03164 

08656 

50337 

23 

42002 

66802 

46134 

01432 

"4710 

23474 

20423 

60137 

60600 

1311" 

24 

81007 

00333 

396"3 

28030 

10154 

05425 

30220 

10774 

31782 

4"037 

25 

68080 

01122 

51111 

72373 

06"0? 

74373 

061"" 

97017 

41273 

21546 

26 

20411 

67081 

89950 

16044 

03054 

87687 

"66"  3 

87236 

77054 

33843 

27 

58212 

13160 

06468 

15718 

82627 

7600" 

05<wo 

58680 

"673" 

637O0 

28 

70577 

42866 

24"6" 

61210 

76046 

676"" 

42054 

12696 

93758 

03283 

20 

04522 

74358 

71650 

62038 

7"643 

7"169 

44741 

05437 

39038 

13163 

30 

42626 

86810 

85651 

88678 

17401 

03252 

"0547 

32404 

17018 

62880 

31 

16051 

33763 

57104 

16752 

54450 

10031 

58580 

476?" 

54132 

60631 

32 

08244 

27647 

33851 

44705 

"4211 

46716 

11738 

55784 

"5374 

72655 

33 

50407 

04302 

0"4 1" 

8Q  "6  4 

51211 

04804 

72882 

17805 

21896 

8.3864 

34 

07155 

13428 

40203 

00085 

58434 

01412 

60124 

82171 

5 "058 

8285" 

35 

"840" 

66162 

05763 

47420 

20702 

61527 

20441 

3"43S 

1185" 

41567 

36 

454  76 

84882 

65100 

"65"7 

25030 

667"0 

65706 

61203 

53634 

22557 

37 

8"  300 

6"700 

50741 

30329 

11658 

23166 

05400 

66660 

48708 

03887 

38 

50051 

"5137 

"1631 

66315 

"1428 

12275 

24816 

680"1 

71710 

33258 

30 

31753 

85178 

31310 

8"642 

03864 

02306 

24617 

0060" 

83"4? 

23716 

40 

70152 

53820 

77250 

2010(1 

56535 

18760 

60042 

7744" 

33278 

48805 

41 

44560 

38750 

83635 

56540 

64"00 

4201? 

13053 

7"14" 

18710 

68618 

42 

68328 

83378 

6336" 

71381 

3"564 

05615 

42451 

6455" 

07501 

65747 

43 

46"3" 

3868" 

58625 

0834? 

3045" 

85863 

20781 

00234 

263.33 

"1777 

44 

83544 

86141 

15707 

06256 

23068 

1378? 

08467 

8"46" 

"3842 

5534" 

45 

"1621 

0088 1 

04000 

54224 

46177 

5530" 

1 7852 

2 7 4 " 1 

89415 

23466 

46 

"1806 

6 ’126 

04151 

03705 

50077 

11848 

12630 

"8375 

52063 

6014? 

47 

55751 

62515 

21108 

80830 

02263 

20303 

37204 

06026 

30506 

09808 

48 

85156 

8768" 

954"3 

88842 

00664 

55017 

55539 

17771 

6"448 

87530 

40 

07521 

568  "8 

12236 

60277 

3010? 

62315 

1223" 

07105 

11844 

01117 

57 

(The  reverse  of  this  page  is  blank) 


ATTACHMENT  A 


DISTRESS  IDENTIFICATION  MANUAL 


i 


S9 


TABLE  OF  CONTENTS 


1 INTRODUCTION 

1 DISTRESSES  IN  ASPHALT-  AND  TAR-SURFACED  PAVEMENTS 
n Alligator  or  Fatigue  Cracking 

Ul eedi ng 
Block  Cracking 
Corrugation 
Depression 
Jet  Dlast  Erosion 

Joint  Reflection  Cracking  From  PCC  (Longitudinal 
and  Transverse) 

Longitudinal  and  Transverse  Cracking  (Non-PCC 
Joint  Reflective) 

Oil  Spillage 

Patching  and  Utility  Cut  Patch 
Pol i shed  Aggregate 
Raveling  and  Weathering 
Rutting 

Shoving  of  Asphalt  Pavement  by  PCC  Slabs 
SI i ppage  Cracki ng 
Swel  1 

3 DISTRESSES  UN  JOINTED  CONCRETE  PAVEMENTS 
Blow-Up 
Corner  Break 

Longitudinal,  Transverse,  and  Diagonal  Cracks 
Durability  ("D")  Cracking 
Joint  Seal  Damage 

Patching,  Small  (Less  than  5 Square  Feet) 

Patching,  Large  (Over  S Square  Feet)  and  Utility  Cut 

Popouts 

Pumpi ng 

Scaling,  Map  Cracking,  and  Crazing 
Settlement  or  Faulting 
Shattered  Slab/Intersecting  Cracks 
Shrinkage  Cracks 

Spalling  (Transverse  and  Longitudinal  Joint) 

Spalling  (Corner) 


T 


Page 

61 


63 


113 


t>U 


l.U  INTRODUCTION 


This  attachment  provides  a standardized  reference  for  airfield  pave- 
ment distress  identification.  The  types  of  airfield  pavement  distress  are 
listed  alphabetically  under  the  major  categories  of  asphalt-  or  tar-sur- 
faced  pavements  and  jointed  concrete  pavements.  Names,  descriptions, 
severity  levels,  photographs,  and  measurement  or  count  criteria  presented 
for  each  distress  were  established  based  on  the  effect  of  the  pavement's 
structural  integrity,  operational  condition,  and  maintenance  and  repair  re- 
quirements. 

It  is  very  important  that  the  pavement  inspector  be  able  to  identify 
all  distress  types  and  their  severity  levels.  The  inspector  should  study 
this  attachment  prior  to  performing  the  inspection  and  should  carry  a copy 
for  reference  during  the  inspection. 

p I 

The  results  of  the  pavement  inspection  are  to  be  used  in  conjunction 
with  procedures  presented  in  this  document  for  determining  the  PCI  and 
pavement  rating  (Figure  A-l). 

It  should  be  emphasized  that  pavement  inspectors  muse  follow  the  dis- 
tress descriptions  in  this  attachment  in  order  to  arrive  at  meaningful  and 
consistent  PCI  values. 
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Figure  A-l.  Airfield  Pavement  Condition  Index  (PCI)  and  Rating. 
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2.U  DISTRESSES  IN  ASPHALT-  AND  TAR-SURFACED  PAVEMENTS 


Alligator  or  Fatigue  Cracking 

Alligator  or  fatigue  cracking  is  a series  of  inter- 
connecting cracks  caused  by  fatigue  failure  of  the 
asphalt  concrete  surface  under  repeated  traffic 
loading.  The  cracking  initiates  at  the  bottom  of 
the  asphalt  surface  (or  stabilized  base)  where 
tensile  stress  and  strain  is  highest  under  a wheel 
load.  The  cracks  propagate  to  the  surface  initially 
as  a series  of  parallel  cracks.  After  repeated 
traffic  loading  the  cracks  connect,  forming  many- 
sided,  sharp-angled  pieces  that  develop  a pattern 
resembling  chicken  wire  or  the  skin  of  an  alligator. 

The  pieces  are  less  than  2 feet  on  the  longest  side. 

Alligator  cracking  occurs  only  in  areas  that  are 
subjected  to  repeated  traffic  loadings,  such  as 
wheel  paths.  Therefore,  it  would  not  occur  over 
an  entire  area  unless  the  entire  area  was  subjected 
to  traffic  loading.  Pattern-type  cracking  which 
occurs  over  an  entire  area  that  is  not  subjected 
to  loading  is  rated  as  block  cracking,  which  is  not 
a load-associated  distress. 

Alligator  cracking  is  considered  a major  structural 
di stress. 

Severity  Levels:  L*  - Fine,  longitudinal  hairline  cracks  running  parallel 

to  each  other  with  none  or  only  a few  interconnect- 
ing cracks.  The  cracks  are  not  spalled.  (Figures  \-2, 
A-3 , A-4 ) 

M - Further  development  of  light  alligator  cracking 
into  a pattern  or  network  of  cracks  that  may  be 
lightly  spalled.  (Figures  A-5  through  A-9) 

H - Network  or  pattern  cracking  has  progressed  so  that 
the  pieces  are  well  defined  and  spalled  at  the 
edges;  some  of  the  pieces  rock  under  traffic. 

(Figure  A-1D) 


* L - Low  severity  level 
M - Medium  severity  level 
II  - High  severity  level 


Name  of  Distress: 
Description: 


bJ 


How  to  Measure: 


Mi . w 


Alligator  cracking  is  measured  in  square  feet  of 
surface  area.  The  major  difficulty  in  measuring 
this  type  of  distress  is  that  many  times  two  or 
three  levels  of  severity  exist  within  one  dis- 
tressed area.  If  these  portions  can  be  easily 
distinguished  from  each  other,  they  should  be 
measured  and  recorded  separately.  However,  if 
the  different  levels  of  severity  cannot  be 
easily  divided,  the  entire  area  should  be  rated 
at  the  highest  severity  level  present. 


Figure  A-9.  Medium  Severity  Alligator  Cracking,  Approaching  High  Severity 


figure  A- 10.  High  Severity  Alligator  Cracking 


Name  ot  Distress: 
Descri ption: 


Severity  Levels: 


How  to  Measure: 


bleedi ng 

bleeding  is  a film  of  bituminous  material  on  the 
pavement  surface  which  creates  a shiny,  glass- 
like, reflecting  surface  that  usually  becomes 
quite  sticky,  bleeding  is  caused  by  excessive 
amounts  ot  asphalt  cement  or  tars  in  the  mix 
and/or  low  air  void  content.  It  occurs  when 
asphalt  tills  the  voids  ot  the  mix  during  hot 
weather  and  then  expands  out  onto  the  surface  of 
the  pavement.  Since  the  bleeding  process  is  not 
reversible  during  cold  weather,  asphalt  or  tar 
will  accumulate  on  the  surface. 

No  degrees  of  severity  are  defined,  bleeding 
should  be  noted  when  it  iv  extensive  enough  to 
cause  a reduction  in  skid  resistance.  (Figures  A- 11, 
A- 12  > 

bleeding  is  measured  in  squcre  feet  of  surface 
area. 


figure  A- 11.  Bleeding. 
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Name  of  Distress: 


Dlock  Cracking 


Description:  Block  cracks  are  interconnected  cracks  that  divide 

the  pavement  into  approximately  rectangular  pieces. 
The  blocks  may  range  in  size  from  approximately 
1 x 1 foot  to  1U  x lu  feet.  Block  cracking  is 
caused  mainly  by  shrinkage  of  the  asphalt  concrete 
and  daily  tempprature  cycling  (which  results  in 
daily  stress/strain  cycling).  It  is  not  load- 
associated.  The  occurrence  of  block  cracking 
usually  indicates  that  the  asphalt  has  hardened 
significantly.  Block  cracking  normally  occurs 
over  a large  proportion  of  pavement  area,  but 
sometimes  will  occur  only  in  nontraffic  areas. 

This  type  of  distress  differs  from  alligator 
cracking  in  that  alligator  cracks  form  smaller, 
many-sided  pieces  with  sharp  angles.  Also  un- 
like block  cracks,  alligator  cracks  are  caused 
by  repeated  traffic  loadings,  and  are  therefore 
located  only  in  traffic  areas  ( i . e . , wheel 
paths) . 

Severity  Levels:  L - Blocks  are  defined  by  cracks  that  are  nonspalled 

(sides  of  the  crack  are  vertical)  or  only  lightly 
spalled,  causing  no  foreign  object  damage  (FDD) 
potential.  Nonfilled  cracks  have  1/4  inch  or 
less  mean  width  and  filled  cracks  have  a filler 
in  satisfactory  condition.  (Figures  A- 1 3 through 
A- 16) 

M - Blocks  are  defined  by  either  (1)  filled  or  non- 
filled cracks  that  are  moderately  spalled  (some 
FDD  potential);  (2)  nonfilled  cracks  that  are 
not  spalled  or  have  only  minor  spalling  (some 
FOD  potential),  but  have  a mean  width  greater 
than  approximately  1/4  inch;  or  (3)  filled 
cracks  that  are  not  spalled  or  have  only  minor 
spalling  (some  FOD  potential),  but  have  filler 
in  unsatisfactory  condition.  (Figures  A-17,  A - 1 8 ) 

H - Blocks  are  well-defined  by  cracks  that  are 

severely  spalled,  causing  a definite  FOD  poten- 
tial. (Figures  A-19,  A-20,  A-21 ) 

How  to  Measure:  Block  cracking  is  measured  in  square  feet  of  sur- 

face area.  It  usually  occurs  at  one  severity 
level  in  a given  pavement  section;  however,  any 
areas  of  the  pavement  section  having  distinctly 
different  levels  of  severity  should  be  measured 
and  recorded  separately. 
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Figure  A- 13.  Low  Severity  Block  Cracking 


Figure  A- 16 


inq.  Small  Blocks 
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Figure  A- 17 . Medium  Severity  Block  Cracking 


Figure  A- 18 . Medium  Severity  Block  Cracking 


Name  of  Distress: 


Corrugation 


Description: 


Severity  Levels: 


How  to  Measure: 


Corrugation  is  a series  of  closely  spaced  ridges 
and  valleys  (ripples)  occurring  at  fairly  regular 
intervals  (usually  less  than  5 feet)  along  the 
pavement.  The  ridges  are  perpendicular  to  the 
traffic  direction.  Traffic  action  combined  with 
an  unstable  pavement  surface  or  base  usually 
causes  this  type  of  distr  ss. 

L - Corrugations  are  minor  and  do  not  significantly 
affect  ride  quality  (see  measurement  criteria 
bel ow) . (Figure  A-22 ) 

M - Corrugations  are  noticeable  and  significantly 
affect  ride  quality  (see  measurement  criteria 
below.)  (Figure  A-23) 

H - Corrugations  are  easily  noticed  and  severely 
affect  ride  quality  (see  measurement  criteria 
below) . (Figure  A-24) 

Corrugation  is  measured  in  square  feet  of  surface 
area.  The  mean  elevation  difference  between  the 
ridges  and  valleys  of  the  corrugations  indicates 
the  level  of  severity.  To  determine  the  mean 
elevation  difference,  a lu-foot  straightedge 
should  be  placed  perpendicul ar  to  the  corruga- 
tions so  that  the  depth  of  the  valleys  can  be 
measured  in  inches.  The  mean  depth  is  calculat- 
ed from  five  such  measurements. 

Runways  and  Taxiways  and 

Severi ty High  Speed  Taxiways  Aprons 

L <1/4  inch  <1/2  inch 

M 1/4  - 1/2  inch  1/2  - 1 inch 

h >1/2  inch  >1  inch 


Some  of  the  following  pictures  have  been  taken  on  roads 
and  streets.  Corrugation  is  not  commonly  found  on 
airfield  pavements. 


Low  Severity  Corruqation  in  the  Foreground,  Chanqing  to 
Medium  and  High  in  the  Background. 


Figure  A-22 


Figure  A-23.  Medium  Severity  Corruqation 


Name  of  Distress: 


Depression 


Descri ption : 


Severity  Levels: 


How  to  Measure: 


Depressions  are  localized  pavement  surface  areas 
having  elevations  slightly  lower  than  those  of  the 
surrounding  pavement.  In  many  instances,  light 
depressions  are  not  noticeable  until  after  a rain, 
when  ponding  water  creates  "birdbath"  areas;  but 
the  depressions  can  also  be  located  without  rain 
because  of  stains  created  by  ponding  of  water.  De- 
pressions can  be  caused  by  settlement  of  the  foun- 
dation soil  or  can  be  "built  up"  during  construction. 
Depressions  cause  roughness  and,  when  filled  with 
water  of  sufficient  depth,  could  cause  hydroplaning 
of  aircraft. 

L - Depression  can  be  observed  or  located  by  stained 
areas,  only  slightly  affects  pavement  riding  qual- 
ity, and  may  cause  hydroplaning  potential  on  run- 
ways (see  measurement  criteria  below).  (Figure  A-25) 

M - The  depression  can  be  observed,  moderately  affects 
pavement  riding  quality,  and  causes  hydroplaning 
potential  on  runways  (see  measurement  criteria 
below).  (Figures  A-26,  A-27) 

H - The  depression  can  be  readily  observed,  severely 
affects  pavement  riding  quality,  and  causes  defi- 
nite hydroplaning  potential  (see  measurement 
criteria  below).  (Figure  A-28) 

Depressions  are  measured  in  square  feet  of  surface 
area.  The  maximum  depth  of  the  depression  deter- 
mines the  level  of  severity.  This  depth  can  be 
measured  by  placing  a lU-foot  straightedge  across 
the  depressed  area  and  measuring  the  maximum  depth 
in  inches.  Depressions  larger  than  10  feet  across 
must  De  measured  by  either  visual  estimation  or 
direct  measurement  when  filled  with  water. 


Maximum  Depth  of  Depression 


Runways  and  Taxiways 

SeverUy. High  Speed  Taxiways and  Aprons 

L 1/8  - 1/2  inch  1/2  - 1 inch 

M >1/2  - 1 inch  >1-2  inches 

H . >1  inch  >2  inches 
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Figure  A-25 


Figure  A-26.  Medium  Severity  Depression  ( 


>*w* 


Jot  blast  erosion  causes  darkened  areas  on  the  pave 
ment  surface  when  bituminous  binder  has  been  burned 
or  carbonized;  localized  burned  areas  may  vary  in 
depth  up  to  approximately  \/2  inch. 


Severity  Levels 


No  degrees  ot  severity  are  defined.  It  is  suffi 
cient  to  indicate  that  jet  blast  erosion  exists. 
(Figures  A-29,  A-3U ) 


How  to  Measure 


Jet  blast  erosion  is  measured  in  square  feet  of  sur 
face  area. 
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Name  of  Distress:  Joint  Reflection  Cracking  From  PCC  (Longitudinal 

and  Transverse) 

Description:  This  distress  occurs  only  on  pavements  having  an 

asphalt  or  tar  surface  over  a Portland  cement  con- 
crete (PCC)  slab.  This  category  does  not  include 
reflection  cracking  from  any  other  type  of  base 
(i.e.,  cement  stabilized,  1 i me  stabilized);  such 
cracks  are  listed  as  longitudinal  and  transverse 
cracks.  Joint  reflection  cracking  is  caused 
mainly  by  movement  of  the  PCC  slab  beneath  the 
asphalt  concrete  (AC)  surface  because  of  thermal 
and  moisture  changes;  it  is  not  load  related. 

However,  traffic  loading  may  cause  a breakdown  of 
the  AC  near  the  crack,  resulting  in  spalling  and 
FDD  potential.  If  the  pavement  is  fragmented 
along  a crack,  the  crack  is  said  to  be  spalled. 

A knowledge  of  slab  dimensions  beneath  the  AC 
surface  will  help  to  identify  these  cracks. 

Severity  Levels:  L - Cracks  have  only  light  spalling  (little  or  no  FOD 

potential)  or  no  spalling,  and  can  be  filled  or 
nonfilled.  If  nonfilled,  the  cracks  have  a mean 
width  of  1/4  inch  or  less;  filled  cracks  are  of 
any  width,  but  their  filler  material  is  in  satis- 
factory condition.  (Figures  A-31,  A-32,  A-33) 

M - One  of  the  following  conditions  exists:  (1)  cracks 
are  moderately  spalled  (some  FOD  potential)  and 
can  be  either  filled  or  nonfilled  of  any  width; 

[2)  filled  cracks  are  not  spalled  or  are  only 
lightly  spalled,  but  the  filler  is  in  unsatis- 
factory condition;  (3)  nonfilled  cracks  are  not 
spalled  or  are  only  lightly  spalled,  but  the  mean 
crack  width  is  greater  than  1/4  inch;  or  (4)  light 
random  cracking  exists  near  the  crack  or  at  the 
corners  of  intersecting  cracks.  (Figures  A-34, 

A-3S,  A-3b ) 

H - Cracks  are  severely  spalled  (definite  FOD  potential) 
and  can  be  either  filled  or  nonfilled  of  any  width. 

(Figure  A-37) 

How  to  Measure:  Joint  reflection  cracking  is  measured  in  linear 

feet.  The  length  and  severity  level  of  each  crack 
should  be  identified  and  recorded.  If  the  crack 
does  not  have  the  same  severity  level  along  its 
entire  length,  each  portion  should  be  recorded 
separately.  For  example,  a crack  that  is  50 
feet  long  may  have  10  feet  ot  high  severity,  20 
feet  ot  medium  severity,  and  PO  feet  of  light 
severity;  these  would  all  be  recorded  separately. 
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Name  of  Distress: 


Longitudinal  and  Transverse  Cracking  (Non-PCC  Joint 
Reflective) 


Description:  Longitudinal  cracks  are  parallel  to  the  pavement's 

centerline  or  laydown  direction.  They  may  be 
caused  by  (1)  a poorly  constructed  paving  lane 
joint,  (2)  shrinkage  of  the  AC  surface  due  to  low 
temperatures  or  hardening  of  the  asphalt,  or  (3) 
a reflective  crack  caused  by  cracks  beneath  the 
surface  course,  including  cracks  in  PCC  slabs  (but 
not  at  PCC  joints).  Transverse  cracks  extend 
across  the  pavement  at  approximately  right  angles 
to  the  pavement  centerline  or  direction  of  laydown. 
They  may  be  caused  by  items  2 or  3 above.  These 
types  of  cracks  are  not  usually  load  associated. 

If  the  pavement  is  fragmented  along  a crack,  the 
crack  is  said  to  be  spalled. 

Severity  Levels:  L - Cracks  have  either  minor  spalling  (little  or  no 

FOD  potential)  or  no  spalling.  The  cracks  can  be 
filled  or  nonfilled.  Nonfilled  cracks  have  a mean 
width  of  1/4  inch  or  less;  filled  cracks  are  of 
any  width,  but  their  filler  material  is  in  satis- 
factory condition.  (Figures  A-38,  A-39) 

M - One  of  the  following  conditions  exists:  (1)  cracks 
are  moderately  spalled  (some  FOD  potential)  and  can 
be  either  filled  or  nonfilled  of  any  width;  (2) 
filled  cracks  are  not  spalled  or  are  only  lightly 
spalled,  but  the  filler  is  in  unsatisfactory  con- 
dition; (3)  nonfilled  cracks  are  not  spalled  or 
are  only  lightly  spalled,  but  mean  crack  width  is 
greater  than  1/4  inch;  or  (4)  light  random  crack- 
ing exists  near  the  crack  or  at  the  corners  of 
intersecting  cracks.  (Figures  A-40,  A-41,  A-42) 

H - Cracks  are  severely  spalled,  causing  definite  FOD 
potential.  They  can  be  either  filled  or  nonfilled 
of  any  width.  (Figure  A-43) 

How  to  Measure:  Longitudinal  and  transverse  cracks  are  measured  in 

linear  feet.  The  length  and  severity  of  each 
crack  should  be  identified  and  recorded.  If  the 
crack  does  not  have  the  same  severity  level  along 
its  entire  length,  each  portion  of  the  crack  having 
a different  severity  level  should  be  recorded  sepa- 
rately. For  an  example,  see  Joint  Reflection  Crack- 
ing. 
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Figure  A-40.  Medium  Severity  Longitudinal  Construction  Joint  Crack 


(Mote  the  Crack  Is  Reflective 


Figure  A-41.  Medium  Severity  Longitudinal  Crack 
But  Not  at  the  Joint  of  Slab. 
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Oil  spillage  is  the  deterioration  or  softening  of 
the  pavement  surface  caused  by  the  spilling  of  oil 
fuel,  or  other  solvents.  (Figures  A-44,  A-45) 


Severity  Levels 


No  degrees  of  severity  are  defined.  It  is  suffi- 
cient to  indicate  that  oil  spillage  exists. 

Oil  spillage  is  measured  in  square  feet  of  surface 
area. 


How  to  Measure 


Figure  A-45.  Oil  Spillage 
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Patching  and  Utility  Cut  Patch 

A patch  is  considered  a detect,  no  matter  how  well 
it  is  performing. 

Patch  is  in  good  condition  and  is  performing  satis 
factorily.  (Figures  A-46,  A-47,  A-48) 


Natie  of  Distress 


Severi  ty  Level s 


Patch  is  somewhat  deteriorated  and  affects  riding 
quality  to  some  extent.  (Figure  A-49) 

Patch  is  badly  deteriorated  and  affects  riding  qual 
ity  significantly  or  has  high  FOD  potential.  Patch 
soon  needs  replacement.  (Figure  A-50) 


Patching  is  measured  in  square  feet  of  surface  area 
However,  if  a single  patch  has  areas  of  differing 
severity  levels,  these  areas  should  be  measured  and 
recorded  separately.  For  example,  a 25-square  foot 
patch  may  have  1U  square  feet  of  medium  severity 
and  15  square  feet  of  light  severity.  These  areas 
would  be  recorded  separately. 


Figure  A-46.  Light  Severity  Patch 


Name  of  Distress: 


Polished  Aggregate 





Aggregate  polishing  is  caused  by  repeated  traffic 
applications.  Polished  aggregate  is  present  when 
close  examination  ot  a pavement  reveals  that  the 
portion  of  aggregate  extending  above  the  asphalt 
is  either  very  small,  or  there  are  no  rough  or 
angular  aggregate  particles  to  provide  good  skid 
resistance.  Existence  of  this  type  of  distress 
is  also  indicated  when  the  number  on  a skid  resis 
tance  rating  test  is  low  or  has  dropped  signifi- 
cantly from  previous  ratings. 


Desc ription 


Severity  Levels 


No  degrees  of  severity  are  defined.  However,  the 
degree  of  polishing  should  be  significant  before 
it  is  included  in  the  condition  survey  and  rated 
as  a defect.  (Figure  A-Sl) 


Polished  aggregate  is  measured  in  square  feet  of 
surface  area. 


How  to  Measure 


figure  A-51.  Polished  Aggregate 


Raveling  and  Weathering 


Name  ot  Distress 


Raveling  and  weathering  are  the  wearing  away  ot  the 
pavement  surface  caused  by  the  dislodging  ot  aggre- 
gate particles  and  loss  ot  asphalt  or  tar  binder. 
They  may  indicate  that  the  asphalt  binder  has 
hardened  si gni t icantly . 


Dose r i pti on 


Aggregate  or  binder  ha s started  to  wear  away, 
ing  little  or  no  FDD  potential.  (Figures  A-b/ 


Aggregate  and/or  binder  has  worn  away,  causing  some 
lUl)  potential.  The  surface  texture  is  moderately 
rough  and  pitted.  (Figure  A-55) 


Aggregate  and/or  binder  has  worn  away,  causing  a 
high  FDD  potential.  The  surface  texture  is  severely 
rough  and  pitted.  (Figures  A-bb.  A-b 7) 


Raveling  and  weathering  are  measured  in  square 
ot  surface  area. 


How  to  Measure 


I ioht  St'vi'vitv  Kavt'liini  WtMthorimi.  Approach! mi  Sov('»-it\ 


Nani'  of  Distress: 


Rutti  rig 


A rut  is  a surface  depression  in  the  wheel  paths 
Pavement  uplift  may  occur  along  the  sides  of  the 
rut;  however,  in  many  instances  ruts  are  notice- 
able only  after  a rainfall,  when  the  wheel  paths 
are  filled  with  water.  Rutting  stems  from  a per 
manent  deformation  in  any  of  the  pavement  layers 
or  subgrade,  usually  ca  sed  by  consolidation  or 
lateral  movement  of  the  materials  due  to  traffic 
loads.  Significant  rutting  can  lead  to  major 
structural  failure  of  the  pavement. 


Uesc ription 


Severity  Levels 


Mean  Rut  Depth  Criteria 


All  Pavement  Sections 


Severi ty 


1/4  - \/2  inch  (figures  A-b8,  A-bo) 


sl/2  1 inch  (Figure  A-od) 


1 inch  (Figures  A-ol,  A-o2) 


Ruttin g is  measured  in  square  feet  ot  surface  area, 
and  its  severity  is  determined  by  the  mean  depth  ot 
the  rut.  l'o  determine  the  mean  rut  depth,  a 
straightedge  should  be  laid  across  the  rut  and  the 
depth  measured.  The  mean  depth  in  inches  should  be 
computed  from  measurements  taken  along  the  length 
ot  the  rut. 


How  to  Measure 


1 oil  IV 


Name  of  Oistress:  Shoving  of  Asphalt  Pavement  by  PCC  Slabs 

Description:  PCC  pavements  occasionally  increase  in  length  at 

ends  where  they  adjoin  flexible  pavements  (com- 
monly referred  to  as  "pavement  growth").  This 
"growth"  shoves  the  asphalt-  or  tar-surfaced  pave- 
ments, causing  them  to  swell  and  crack.  The  PCC 
slab  "growth"  is  caused  by  a gradual  opening  up 
of  the  joints  as  they  are  filled  with  incompress- 
ible materials  that  prevent  them  from  reclosing. 

Severity  Levels:  L - A slight  amount  of  shoving  has  occurred,  with 

little  effect  on  ride  quality  and  no  break-up  of 
the  asphalt  pavement.  (Figure  A-63) 

M - A significant  amount  of  shoving  has  occurred, 
causing  moderate  roughness  and  little  or  no 
break-up  of  the  asphalt  pavement.  (Figure  A-64) 

H - A large  amount  of  shoving  has  occurred,  causing 
severe  roughness  or  break-up  of  the  asphalt 
pavement.  (Figure  A-64) 

How  to  Measure:  Shoving  is  measured  by  determining  the  area  in 

square  feet  of  the  swell  caused  by  shoving. 


This  Photograph  Shows  a Shove  of  Low  Severity  on  the  Outside 
and  Medium  Severity  in  the  Middle. 


SI ippage  Cracking 


Slippage  cracks  are  crescent-  or  ha  1 t-moon- shaped 
cracks  having  two  ends  pointed  away  from  the  direc- 
tion of  traffic.  They  are  produced  when  braking  or 
turning  wheels  cause  the  pavement  su-  face  to  slide 
and  deform.  This  usually  occurs  when  there  is  a 
low  strength  surface  mix  or  poor  bond  between  the 
surface  and  next  layer  of  pavement  structure. 


Severity  Levels 


Mo  degrees  of  severity  are  defined.  It  is  suffi 
cient  to  indicate  that  a slippage  crack  exists. 
(Figures  A-b5,  A-bb) 


Slippage  cracking  is  measured  in  square  feet  of 
surface  area. 


How  to  Measure 


Figure  A-65.  Slippage  Cracking 


Swe  1 I 

Swe) ) is  < barat  ti'rj.M'ii  by  .\n  upward  bulge  in  the 
pavement's  surface.  A swell  may  occur  sharply 
ever  a small  area  or  .is  a longer,  gradual  wave, 
lither  type  ot  swell  can  bo  accompanied  by  sue 
face  cracking.  A swell  is  usually  caused  oy  frost 
action  in  the  subgrade  or  by  swelling  soil,  but  a 
small  swel I can  also  occur  on  the  surface  ot  an 
asphalt  overlay  (over  PCC1  as  a result  ot  i blowup 
in  the  PCC  slab. 

- Swell  is  barely  visible  and  has  a minor  effect  on 
t fit*  pavement's  ride  quality  as  determined  at  the 
normal  aircraft  speed  tor  the  pavement  section 
under  consideration.  (Low  severity  swells  may 
not  always  be  observable,  but  their  existence 
can  be  continued  by  driving  a vehicle  over  the 
section  at  the  normal  aircraft  speed.  An  upward 
acceleration  will  occur  it  the  swell  is  present.) 
(Figure  A-o/) 

M - Swell  can  be  observed  without  difficulty  and  has 
a significant  effect  on  the  pavement's  ride  goal 
ity  as  determined  at  the  normal  aircraft  speed 
tor  the  pavement  section  under  consideration. 

(Figure  A-bH) 

H - Swell  can  be  readily  observed  and  severely  affects 
the  pavement's  ride  quality  at  the  normal  aircraft 
speed  tor  the  pavement  section  under  consideration. 

(t  igures  A te>,  A - 7 0 ) 

How  to  Measure:  Ihe  surface  area  ot  the  swell  is  measured  in  square 

feet.  Ihe  severity  rating  should  consider  the  type 
of  pavement  section  (i.e.,  runway,  taxiway.  or 
apron) . For  example,  a swell  ot  sutticient  magni- 
tude to  cause  considerable  roughness  on  a runway 
at  high  speeds  would  be  rated  as  more  severe  than 
the  same  swell  located  on  the  apron  or  taxi  way  where 
the  normal  aircraft  operating  speeds  are  much  lower. 
Ihe  following  guidance  is  provided  tor  runways: 

Severity  Height  Differential 

l v.1/4  inch 

M J/4  - l 1/7  inches 

M '11/7  inches 


Naim'  ot  Distress: 
pes ( r ipt ion  : 


Severity  Levels:  L 


110 


Fiqure  A-6'.  low  Severity  Swell. 


>well  v 


3/4  inch  - I 1/2  inch  for  runwoys 


Figure  A-h°.  Hi  oh  Severity  Swell 
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Name  ot  Distress: 
Doss ri pt i on  : 


Severity  Levels: 


Mow  to  Count: 


Blow-Up 

Blow-ups  occur  m not  weather,  usually  at  a trans- 
verse crack,  or  joint  that  is  not  wide  enough  to 
permit  expansion  ot  the  concrete  slabs.  The  in- 
sufficient width  is  usually  caused  by  infiltra- 
tion ot  incompressible  materials  into  the  joint 
space.  When  expansion  cannot  relieve  enough 
pressure,  a localized  upward  movement  ot  the  slab 
edges  (buckling)  or  shattering  will  occur  in  the 
vicinity  ot  the  joint,  blow-ups  can  also  occur 
at  utility  cuts  and  drainage  inlets.  This  type  ot 
distress  is  almost  always  repaired  immediately 
because  ot  severe  damage  potential  to  aircraft. 

The  main  reason  blow-ups  are  included  hem  is  for 
reference  when  closed  sections  are  being  evaluated 
tor  reopening. 

L Buckling  or  shattering  has  not  rendered  the  pave- 
ment inoperative,  and  only  a slight  amount  of  rough- 
ness exists,  (figure  A-/ I) 

M - Buckling  or  shattering  has  not  rendered  the  pavement 
inoperative,  but  a significant  amount  of  roughness 
exists,  (figure  A-/.’) 

H - Buckling  or  shattering  has  rendered  the  pavement 
inoperative,  (figure  A - / 3 ) 

NOTE:  for  the  pavement  to  be  considered  operational, 
all  foreign  material  caused  by  the  blow-up  must  have 
been  removed. 

A blow-up  usually  occurs  at  a transverse  crack  or 
joint.  At  a crack  it  is  counted  as  being  in  one 
slab,  but  at  a joint,  two  slabs  are  affected  and 
the  distress  should  be  recorded  as  occurring  in 
two  slabs. 
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Name  of  Distress: 


Corner  Break 


Description: 


Severity  Levels: 


How  to  Count: 


A corner  break  is  a crack  that  intersects  the  joints 
at  a distance  less  than  or  equal  to  one-halt  the  slab 
length  on  both  sides,  measured  from  the  corner  ot 
the  slab.  For  example,  a slab  with  dimensions  or 
2o  by  25  feet  that  has  a crack  intersecting  the 
joint  5 feet  from  the  corner  on  one  side  and  1/  teet 
on  the  other  side  is  not  considered  a corner  break; 
it  is  a diagonal  crack.  However,  a crack  that  in- 
tersects 7 feet  on  one  side  and  Id  teet  on  the 
other  is  considered  a corner  break.  A corner  break 
differs  trom  a corner  spall  in  that  the  crack  ex- 
tends vertically  through  the  entire  slab  thickness, 
while  a corner  spall  intersects  the  joint  at  an 
angle.  Load  repetition  combined  with  loss  ot  sup- 
port and  curling  stresses  usually  causes  corner 
breaks. 

L - Crack  has  either  no  spalling  or  minor  spalling 
(no  FOD  potential).  If  nonfilled,  it  lias  a mean 

width  less  than  approximately  1/8  inch;  a filled 
crack  can  be  of  any  width,  but  the  filler  material 
must  be  in  satisfactory  condition.  The  area  be- 
tween the  corner  break  and  the  joints  is  not 
cracked.  (Figures  A- 74 . A- 7 b ) 

M - One  of  the  following  conditions  exists:  (1)  filled 
or  nonfilled  crack  is  moderately  spalled  (some  FOD 
potential);  (2)  a nonfilled  crack  has  a mean  width 
between  1/8  inch  and  1 inch;  (3)  a filled  crack 
is  not  spalled  or  only  lightly  spalled,  but  the 
filler  is  in  unsatisfactory  condition;  (4)  the 
area  between  the  corner  break  and  the  joints  is 
lightly  cracked.  (Figures  A-76,  A - 7 7 ) 

H - One  of  the  following  conditions  exists:  (1)  filled 
or  nonfilled  crack  is  severely  spalled,  causing 
definite  FOD  potential;  (2)  a nonfilled  crack  has 
a mean  width  greater  than  approximately  1 inch, 
creating  a tire  damage  potential;  or  (3)  the  area 
between  the  corner  break  and  the  joints  is  severely 
cracked.  (Figure  A - 7 8 ) 

A distressed  slab  is  recorded  as  one  slab  if  it  (1) 
contains  a single  corner  break,  (2)  contains  more 
than  one  break  of  a particular  severity,  or  (3) 
contains  two  or  more  breaks  of  different  severities. 
For  two  or  more  breaks,  the  highest  level  of 
severity  should  be  recorded.  For  example,  a 
slab  containing  both  light  and  medium  severity 
corner  breaks  should  be  counted  as  one  slab 
with  a medium  corner  break. 
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Name  of  Distress: 


Longitudinal,  Transverse,  and  Diagonal  Cracks 

Description:  These  cracks,  which  divide  tne  slab  into  two  or 

three  pieces,  are  usually  caused  by  a combination 
of  load  repetition,  curling  stresses,  and  shrink- 
age stresses.  (For  slabs  divided  into  four  or 
more  pieces  see  Shattered  Intersecting  Cracks. 1 
Low  severity  cracks  are  usually  warping-  or 
friction-related  and  are  not  considered  major 
structural  distresses.  Medium  or  high  severity 
cracks  are  usually  working  cracks  and  are 
considered  major  structural  distresses. 

NOTE:  Hairline  cracks  that  are  only  a few  feet 
long  and  do  not  extend  across  the  entire  slab 
are  rated  as  shrinkage  cracks. 

Severity  Levels:  L - (1)  crack  has  no  spalling  or  minor  spalling  (no  FDD 

potential).  It  nonfilled,  it  is  less  than  1 8 
inch  wide;  a filled  crack  can  be  of  any  width,  but 
its  tiller  material  must  be  in  satisfactory  con- 
dition. (Figures  A-79,  A-riU,  A-81) 

M - One  of  the  following  conditions  exists:  (1)  a 
filled  or  nonfilled  crack  is  moderately  spalled 
(some  FDD  potential);  (8)  a nonfilled  crack  has 
a mean  width  between  1 8 inch  and  1 inch;  (81  a 
filled  crack  has  no  spalling  or  minor  spalling, 
but  the  filler  is  in  unsatisfactory  condition; 
or  (4)  the  slab  is  divided  into  three  pieces 
by  low  severity  cracks.  (Figures  4-80,  4-83,  4-n4) 

H - One  of  the  following  conditions  exists:  (1)  a 
tilled  or  nonfilled  crack  is  severely  spalled 
(definite  FDD  potential);  (8)  a nonfilled  crack 
has  a mean  width  approximately  greater  than 
1 inch,  creating  tire  damage  potential;  or  (3) 
the  slab  is  divided  into  three  pieces  by  two  or 
more  cracks,  one  of  which  is  at  least  medium 
severity.  (Figures  A-8b,  4-8b.  4-87) 

How  to  Count:  Once  the  severity  has  been  identified,  the  dis- 

tress is  recorded  as  one  slab. 
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Name  ot  Distress: 


Durabi 1 i ty  ("D"l  Cracking 


Description:  Durability  v racking  is  caused  tu  tlu'  concrete 1 s 

inability  to  withstand  envi ronmental  factors  sin.li 
as  freeze- thaw  cycles.  It  usually  appears  as  a 
pattern  ot  cracks  running  parallel  to  a .joint  or 
linear  crack.  A dark  coloring  can  usually  be  seen 
around  the  tine  durability  cracks,  llus  type  of 
cracking  may  eventually  lead  to  disintegration  ot 
the  concrete  within  1 to  feet  of  the  joint  or 
crack . 

Severity  Levels:  L Pieces  are  defined  by  light  cracks  and  cannot  be 

removed;  little  or  no  f 01)  potential  exists. 

(figure  A -08) 

M - "D"  cracks  are  well  defined;  small  pieces  have 
been  displaced,  causing  some  100  potential, 
(figures  A-dd,  A-‘)0) 

M - "0"  cracking  has  developed  over  a considerable 
amount  ot  slab  area  and  the  pieces  are  well 
defined  and  can  be  removed  easily.  The  area 
is  a considerable  source  ot  100  potential. 

( F i gure  A-ui ) 

How  to  Count:  When  the  distress  is  located  and  rated  at  one 

severity  it  is  counted  as  one  slab.  It  more  than 
one  severity  level  is  found,  the  slab  is  counted 
as  having  the  higher  severity  distress,  for 
example,  if  light  and  medium  durability  cracking 
are  located  on  one  slab,  the  slab  is  counted  as 
having  medium  only. 
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Figure  A-90.  Medium  Severity  "D"  Cracking 


Figure  A-°l.  High  Severity 


racking 


Name  of  Distress: 


Joint  Seal  Damage 


Description:  Joint  seal  damage  is  any  condition  which  enables 

soil  or  rocks  to  accumulate  in  the  joints  or  allows 
significant  infiltration  of  water.  Accumulation 
of  incompressible  materials  prevents  the  slabs 
from  expanding  and  may  result  in  buckling,  shatter- 
ing, or  spalling.  A pliable  joint  filler  Donded 
to  the  edges  of  the  slabs  protects  the  joints 
from  accumulation  of  materials  and  also  prevents 
water  from  seeping  down  and  softening  the  founda- 
tion supporting  the  slab. 

Typical  types  of  joint  seal  damage  are  (1)  strip- 
ping of  joint  sealant,  (2)  extrusion  of  joint 
sealant,  (3)  weed  growth,  (4)  hardening  of  the 
filler  (oxidation),  (5)  loss  of  bond  to  the  slab 
edges,  and  (6)  lack  or  absence  of  sealant  in  the 
joi nt. 

Severity  Levels:  L - Joint  sealer  is  in  generally  good  condition  through- 

out the  section.  Sealant  is  performing  well  with 
only  a minor  amount  of  any  of  the  above  types  of 
damage  present.  (Figure  A-92) 

M - Joint  sealer  is  in  generally  fair  condition  over 
the  entire  surveyed  section,  with  one  or  more  of 
the  above  types  of  damage  occurring  to  a moderate 
degree.  Sealant  needs  replacement  within  2 years. 
(Figure  A-93 ) 

H - Joint  sealer  is  in  generally  poor  condition  over 
the  entire  surveyed  section,  with  one  or  more  of 
the  above  types  of  damage  occurring  to  a severe 
degree.  Sealant  needs  immediate  replacement. 
(Figures  A-94,  A-95) 

How  to  Count:  Joint  seal  damage  is  not  counted  on  a slab-by- 

slab basis,  but  is  rated  based  on  the  overall 
condition  of  the  sealant  over  the  entire  section. 
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I ii)ht  Severity  Joint  Seal  Paiuaoe.  (This  Condition  Ixisted  Only 
on  a low  Joints  in  tho  Pavement  Section.  It  All  Joint  Sealant 
Wore  as  Shown,  It  Would  Have  Been  Rated  Medium.) 


Medium  Severity  Joint  Seal  Pamaoe. 
lost  Bond  and  Is  Hiohlv  0\idi:ed.) 


Ma.no  of  Distress: 
Description: 


Severity  Levels: 


Patching,  Small  (Less  Than  b Square  Feet) 

A patch  is  an  area  where  the  original  pavement  has 
been  removed  and  replaced  by  a tiller  material. 

For  condition  evaluation,  patching  is  divided  into 
two  types:  small  (less  than  b square  feet)  and 
large  (over  b square  feet).  Large  patches  are 
described  in  the  next  section. 

- Patch  is  functioning  well  with  little  or  no  deteri- 
oration. (Figure  A-96,  A-y7  ) 


M - Patch  has  deteriorated,  and/or  moderate  spalling 
can  be  seen  around  the  edges.  Patch  material  can 
be  dislodged  with  considerable  effort  (minor  FDD 
potential).  (Figures  A-9«,  A-99) 


H - Patch  has  deteriorated,  either  by  spalling  around 
the  patch  or  cracking  within  the  patch,  to  a state 
which  warrants  replacement.  (Figure  A- 1 00 ) 

How  to  Measure:  If  one  or  more  small  patches  having  the  same  severity 

level  are  located  in  a slab,  it  is  counted  as  one 
slab  containing  that  distress.  If  more  than  one 
severity  level  occurs,  it  is  counted  as  one  slab 
with  the  higher  severity  level  being  recorded. 


Moure  A-°b . low  Severity  Small  batch. 


Figure  A-98.  Medium  Severity  Small  Patch 


Name  ot  Distress : 


Patching,  Large  (Over  S Square  Feet)  and  Utility  Cut 


Description:  Patching  is  the  same  as  defined  in  the  previous 

section.  A utility  cut  is  a patch  that  has  replaced 
the  original  pavement  because  ot  placement  of  under- 
ground utilities.  The  severity  levels  ot  a utility 
cut  are  the  same  as  those  for  regular  patching. 

Severity  Levels:  L - Patch  is  functioning  well  with  very  little  or  no 

deterioration.  (Figures  A-lul,  A-lUi’,  A UM) 

M - Patch  has  deteriorated  and/or  moderate  spalling  can 
be  seen  around  the  edges.  Patch  material  can  be 
dislodged  with  considerable  effort,  causing  some 
F 01)  potential.  (Figure  A-104) 

H - Patch  has  deteriorated  to  a state  which  causes 
considerable  roughness  and/or  high  FOl)  potential. 

The  extent  of  the  deterioration  warrants  replace- 
ment ot  the  patch.  (Figure  A-lOb) 

Mow  to  Count:  The  criteria  are  the  same  as  tor  small  patches. 


I inure  A l(M.  low  Severil\  I'afih. 


Name  ot  Distress: 


Popouts 


Description: 


Severity  Levels: 


How  to  Count: 


A popout  is  a small  piece  ot  pavement  that  Breaks 
loose  from  the  surface  hue  to  freeze- thaw  action 
in  combination  with  expansive  aggregates.  Popouts 
usually  range  from  approximately  1 inch  to  4 inches 
in  diameter  and  from  1/2  inch  to  2 inches  deep. 

No  degrees  of  severity  are  defined  for  popouts. 
However,  popouts  must  be  extensive  before  they  are 
counted  as  a distress;  i.e.,  average  popout  den- 
sity must  exceed  approximately  three  popouts  per 
square  yard  over  the  entire  slab  area.  (Figure  A-luo) 

The  density  of  the  distress  must  be  measured.  If 
there  is  any  doubt  about  the  average  being  greater 
than  three  popouts  per  square  yard,  at  least  three 
random  1-square-yard  areas  should  be  checked.  When 
the  average  is  greater  than  this  density,  the  slab 
is  counted. 


N^nie  of  Distress: 
Description: 


Severity  Levels: 

How  to  Count: 


two  slabs  counted 


hFM  - 


Pumping 

Pumping  is  the  ejection  ot  material  by  water  through 
joints  or  crams,  caused  by  deflection  ot  the  slab 
under  passing  loads.  As  the  water  is  ejected,  it 
carries  particles  of  gravel,  sand,  clay,  or  silt, 
resulting  in  a progressive  loss  of  pavement  support. 
Surface  staining  and  base  or  subgrade  material  on 
the  pavement  close  to  joints  or  cracks  are  evi- 
dence ot  pumping.  Pumping  near  joints  indicates 
poor  joint  sealer  and  loss  of  support  which  will 
lead  to  cracking  under  repeated  loads. 

No  degrees  ot  severity  are  defined.  It  is  suffi- 
cient to  indicate  that  pumping  exists.  (Figures  A - 1 'J  / 
through  A - 1 10) 

Slabs  are  counted  as  follows  (see  diagram):  one 
pumping  joint  between  two  slabs  is  counted  as  two 
slabs.  However,  if  the  remaining  joints  around 
the  slab  are  also  pumping,  one  slab  is  added  per 
additional  pumping  joint  (see  diagram  below). 


three  slabs  counted  five  slabs  counted 
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Pumping.  (Note  Fine  Material  on  Surface  That  Has  Been  Pumoed 
Out,  Causing  Corner  Break.) 


Name  ot  Distress: 


I 


Description: 


Severity  Levels: 


How  to  Count: 


Scaling,  Map  Cracking,  and  Crazing 

Map  cracking  or  crazing  refers  to  a network  ot 
shallow,  tine,  or  hairline  cracks  which  extend 
only  through  the  upper  surface  ot  the  concrete. 

The  cracks  tend  to  intersect  at  angles  of  12U 
degrees.  Map  cracking  or  crazing  is  usually 
caused  by  overfinishing  the  concrete,  and  may 
lead  to  scaling  of  the  surface,  which  is  the 
breakdown  of  the  slab  surface  to  a depth  of 
approximately  1/4  inch  to  1/2  inch.  Scaling 
may  also  be  caused  by  deicing  salts,  improper 
construction,  treeze-thaw  cycles,  and  poor  aggre- 
gate. Another  recognized  source  of  distress 
is  the  reaction  Between  the  alkalies  (Na?0  and 
K3) ) in  some  cements  and  certain  minerals  in 
some  aggregates.  Products  formed  by  the  reaction 
between  the  alkalies  and  aggregate  results  in 
expansions  that  cause  a breakdown  in  the  concrete. 

This  generally  occurs  throughout  the  slab  and 
not  just  at  joints  where  "D"  cracking  normally 
occurs. 

L - Crazing  or  map  cracking  exists  over  most  ot  the 
slab  area;  the  surface  is  in  good  condition  with 
no  scaling.  (Figure  A- 1 1 1 ) 

NOTE:  The  low  severity  level  is  an  indicator  that 
scaling  may  develop  in  the  future.  A slab  should  only 
be  counted  it  in  the  judgment  of  the  pavement  inspector 
scaling  is  likely  to  occur  within  a few  years. 

M - Slab  is  scaled  over  approximately  5 percent  or 
less  of  the  surface,  causing  some  FDD  potential. 

(Figure  A- 112). 

H - Slab  is  severely  scaled,  causing  a high  FOD  poten- 
tial. Usually  more  than  5 percent  of  the  surface 
is  affected.  (Figures  A- 1 1 3 , A-114) 

If  two  or  more  levels  of  severity  exist  on  a slab, 
the  slab  is  counted  as  one  slab  having  the  maximum 
level  of  severity.  For  example,  if  both  low’ severity 
crazing  and  medium  scaling  exist  on  one  slab,  the 
slab  is  counted  as  one  slab  containing  medium  scal- 
ing. 


\ 
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Figure  A- 1 1 1 . Low  Severity  Crazing 
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Figure  A-11J.  High  Severity  Scaling 
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Name  ot  Distress: 
Desv.  ri  pt ion : 


Severity  Levels: 


How  to  Count: 


settlement  or  Faulting 

Settlement  or  faulting  is  a difference  of  eleva- 
tion at  a joint  or  crack  caused  by  upheaval  or 
consol i dot i on. 

Severity  levels  are  defined  by  the  difference  in 
elevation  across  the  fault  and  the  associated  de- 
crease in  ride  quality  and  safety  as  seventy  in- 
creases. 


Difference  in  elevation: 

Runways  Taxi  ways 
L s 1 4 i nc  h 

M 14  inch  v 1 l inch 

H ' 1 7 inch 

(Figures  A- 118,  A-114) 


Aprons 

ID  inch  v 1 ? inch 
(Figures  A- lib.  A-llo) 

1 j inch  v 1 inch 
(figure  A- 117) 

N 1 inch 


In  counting  settlement,  a fault  between  two  slabs 
is  counted  as  one  slab  (see  diagram).  A straight 
edge  or  level  should  be  used  to  aid  in  measuring 
the  difference  in  elevation  between  the  two  slabs 
(Figure  A- 117). 


one  slab  counted 


two  slabs  counted 


three  slabs  counted 


Figure  A-115.  Low  Severity  Settlement  (3 


F inure  A- 116.  Low  Severity  Settlement  on  Apron 


High  Sovorits  Sot  tl  Orion  t on  ' a \ i wa \ Runwa>  { 


Ik 


Namo  ot  Distress: 


Shattered  Si ab/ Intersect! ng  Cracks 


Description: 


Intersecting  cracks  are  cracks  that  break  the  slab 
into  tour  or  more  pieces  due  to  overloading 
and/or  inadequate  support.  The  high  severity 
level  ol  this  distress  type,  as  defined  below, 
is  referred  to  as  shattered  slab.  If  all 
pieces  or  cracks  are  contained  within  a corner 
break,  the  distress  is  categorized  as  a severe 
corner  break. 


Severity  Levels: 


Slab  is  broken  into  tour  or  five  pieces  with  some  or 
all  cracks  of  low  severity.  (Figures  A-12U,  A-l/l) 


(1)  Slab  is  broken  into  tour  or  five  pieces  with 
some  or  all  cracks  ot  medium  severity  (no  high 
severity  cracks);  or  (?)  slab  is  broken  into 
six  or  more  pieces  with  all  cracks  ot  low  severity. 

At  this  level  ol  severity  the  slab  is  called  shatter- 
ed: (1)  slab  is  broken  into  four  or  five  pieces  with 
some  or  all  cracks  ot  high  severity;  (?)  slab  is 
broken  into  six  or  more  pieces  with  some  or  all  cracks 
ot  medium  or  high  severity. 


How  to  Count: 


No  other  distress  such  as  scaling,  spalling,  or  durabil 
i ty  cracking  should  be  recorded  it  the  slab  is  medium 
or  high  severity  level,  since  the  severity  ot  this 
distress  would  affect  the  slab's  rating. 


Figure  A- 120.  Low  Severity  Intersecting  Crack 


Maine  of  Distress 


Shrinkage  cracks  are  hairline  cracks  that  are 
usually  only  a few  teet  long  and  do  not  extend 
across  the  entire  slab.  They  are  formed  during 
the  setting  and  curing  of  the  concrete  and  usually 
do  not  extend  through  the  depth  of  the  slab. 


Mo  degrees  of  severity  are  defined.  It  is  suffi 
cient  to  indicate  that  shrinkage  cracks  exist. 
(Figures  A-12S,  A-12o,  A-12/) 


How  to  Count 


If  one  or  more  shrinkage  cracks  exist  on  one  par- 
ticular slab,  the  slab  is  counted  as  one  slab  with 
shrinkage  cracks. 


Figure  A- 1 25 . Shrinkage  Crack. 


Figure  A- 126 . Shrinkage  Cracks 
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Figure  A- 127 . Shrinkaae  Cracks 


Name  ot  Distress: 


Spalling  (Iransverse  and  Longitudinal  Joint! 


Description: 


Severity  Levels: 


How  to  Count: 


Joint  spalling  is  the  Breakdown  ot  the  slab  edges 
within  2 feet  or  the  side  or  the  joint.  A joint 
spall  usually  does  not  extend  vertically  through 
the  slab,  but  intersects  the  joint  at  an  angle. 

Spalling  results  from  excessive  stresses  at  the 
joint  or  crack  caused  by  infiltration  ot  incom- 
pressible materials  or  traffic  load.  Weak  concrete 
at  the  joint  (caused  by  overworking)  combined  witn 
tratric  loads  is  another  cause  of  spalling. 

L - a.  Spall  over  2 feet  long:  (1)  spall  is  broken 
into  no  more  than  three  pieces  defined  by  low  or 
medium  severity  cracks;  little  or  no  FDD  poten- 
tial exists;  or  (2)  joint  is  lightly  trayed;  little 
or  no  FDD  potential  exists. 

b.  Spall  less  than  2 feet  long:  spall  is  broken 

into  pieces  or  fragmented;  little  FDD  or  tire 

damage  potential  exists.  (Figures  A-128,  A-129,  A-l.U)) 

M - a.  Spall  over  2 feet  long:  (1)  spall  is  broken 

into  more  than  three  pieces  defined  by  light  or 

medium  cracks;  (2)  spall  is  broken  into  no  more 

than  three  pieces  with  one  or  more  of  the  cracks 
being  severe  with  some  FDD  potential  existing; 
or  (3)  joint  is  moderately  trayed,  with  some  FDD 
potenti al . 

b.  Spall  less  than  2 feet  long:  spall  is  broken 
into  pieces  or  fragmented,  with  some  ot  the  pieces 
loose  or  absent,  causing  considerable  FDD  or  tire 
damage  potential.  (Figures  A- 131,  A-132) 

FI  - a.  Spall  over  2 feet  long:  (1)  spall  is  broken 

into  more  than  three  pieces  defined  by  one  or  more 

high  severity  cracks,  with  high  F 01)  potential; 
or  (2)  joint  is  severely  frayed,  with  high  F DO 
potential.  (Figures  A- 1 33 . A - 1 3 4 ) 

NOTF.:  It  less  than  2 feet  of  the  joint  is  lightly 
frayed,  the  spall  should  not  be  counted. 

If  the  joint  spall  is  located  along  the  edge  ot  one 
slab,  it  is  counted  as  one  slab  with  joint  spalling. 

If  spalling  is  located  on  more  than  one  edge  of  the 
same  slab,  the  edge  having  the  highest  severity 
is  counted  and  recorded  as  one  slab.  Joint  spalling 
can  also  occur  along  the  edges  of  two  adjacent  slabs. 

It  this  is  the  case,  each  slab  is  counted  as  having 
joint  spalling. 


V'b 


Fiqure  A-132.  Medium  Severity  Joint  Spall 


Fiqure  A- 133.  Hiqh  Severity  Joint  Spall 


Name  of  Distress: 


Spalling  (Corner) 


Description: 


Severity  Levels: 


How  to  Count: 


Corner  spalling  is  the  raveling  or  breakdown  of  the 
slab  within  approximately  2 feet  of  the  corner.  A 
corner  spall  differs  from  the  corner  break  in  that 
the  spall  usually  angles  downward  to  intersect  the 
joint,  while  a break  extends  vertically  through 
the  slab. 

L - One  of  the  following  conditions  exists:  (1)  spall 
is  broken  into  one  or  two  pieces  defined  by  low 
severity  cracks  (little  or  no  FOD  potential), 
or  (2)  spall  is  defined  by  one  medium  severity 
crack  (little  or  no  FOD  potential).  (Figures  A-lJb, 
A- 1 36 ) 

M - One  of  the  following  conditions  exists:  (1)  spall 
is  broken  into  two  or  more  pieces  defined  by  medium 
severity  crack(s),  and  a few  small  fragments  may  be 
absent  or  loose;  (2)  spall  is  defined  by  one  severe, 
fragmented  crack  that  may  be  accompanied  by  a few 
hairline  cracks;  or  (3)  spall  has  deteriorated  to 
the  point  where  loose  material  is  causing  some  FOD 
potential.  (Figures  A-137,  A-138) 

H - One  of  the  following  conditions  exists:  (1)  spall 
is  broken  into  two  or  more  pieces  defined  by  high 
severity  fragmented  crack(s),  with  loose  or  absent 
fragments;  (2)  pieces  of  the  spall  have  been  dis- 
placed to  the  extent  that  a tire  damage  hazard 
exists;  or  (3)  spall  has  deteriorated  to  the  point 
where  loose  material  is  causing  high  FOD  potential. 
(Figures  A-139,  A- 1 40 ) 

If  one  or  more  corner  spalls  having  the  same  sever- 
ity level  are  located  in  a slab,  the  slab  is  counted 
as  one  slab  with  corner  spalling.  If  more  than  one 
severity  level  occurs,  it  is  counted  as  one  slab 
having  the  higher  severity  level. 
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Fioure  A-138.  Medium  Severity  Corner  Spall 
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ATTACHMENT  B 
PCI-1  COMPUTER  PROGRAM 


S < 
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3.0  Input  Guidelines 

4.0  Example  Problem 


1.0  INTRODUCTION 


A manual  procedure  f o r calcul  at  imi  tin’ PCI  tor  asphalt  or  tar  surfaces 
aim  jointed  concrete  pavements  has  Peon  described.  The  description  in 
eludes  details  ot  how  to  perform  the  pavement  inspection,  optional  sampling 
plan,  and  calculation  of  the  PCI.  Computing  the  PCI  manually  is  a simple 
operation  for  a lew  sample  units,  but  the  volume  ot  data  am'  calculations 
generated  from  tin'  survey  of  an  entire  airfield  can  become  j.j  i te  large  and 
time-consuming.  Therefore,  a computer  program,  named  PCI  1,  has  been  de- 
veloped to  aid  in  the  calculation  ot  the  PCI. 

This  attachment  describes  the  computer  program  and  provides  the  user 
with  the  necessary  information  to  operate  the  program. 


2.0  PKOC.RAM  1MSCR1PI10N  ANU  flOWCHARl 


The  steps  for  manually  calculating  the  PCI  are  shown  ir,  f igure  1-1. 
These  are  the  same  basic  steps  loll  owed  in  the  PCI  computer  program.  The 
program  will  accept  data  from  inspections  performed  on  entire  features  and 
from  inspections  conducted  using  the  optional  sampling  plan.  Also,  a stan 
dard  deviation  ol  PCls  from  sample  units  within  the  feature  is  computed 
based  on  the  inspection  results,  and  a better  estimate  ol  the  number  ot 
random  samples  to  be  surveyed  during  the  next  inspection  is  determined. 

The  PC  1-1  program  is  written  in  COBOL  language  tor  use  on  the  Bur- 
roughs JbOO  and  CDC  t>t>UU  computers.  The  required  field  length  tor  program 
execution  is  obOO  (30k).  A flow  chart  ot  the  program  is  shown  in  figure 
8-1. 


3.0  INPUT  GUIDELINES 

The  input  forms  tor  the  PCI  computation  program  are  shown  in  figures 
11-2  and  8-3.  1 he  information  boxes  are  labeled  with  column  numbers  so  that 

computer  cards  can  be  keypunched  directly  from  the  forms.  Each  line  ot  in- 
formation on  the  forms  will  produce  one  computer  card.  At  the  top  ot  the 
first  form  there  is  a place  to  enter  the  name  ot  the  feature  and  include 
such  information  as  the  allowable  error*  in  the  estimate  ot  the  mean  PCI. 
The  rest  ot  the  form  is  used  to  identity  each  sample  unit  surveyed  and 
enter  the  type,  quantity,  and  severity  ot  up  to  18  distress/severity  com- 
binations tor  each  sample  unit.  The  second  form  (figure  11-3)  is  a con- 
tinuation ot  the  first  form.  As  many  continuation  sheets  as  necessary  may 
be  used  to  record  the  inspection  data  for  the  feature. 


Mho  allowable  error  is  the  number  ot  points  the  calculated  PCI  tor  an 
inspection  performed  by  sampling  may  vary  from  the  value  the  PCI  would 
take  it  the  inspection  were  performed  on  the  entire  pavement  feature. 

A typical  value  tor  the  allowable  error  is  b points. 


h c 


given  severity  within  the  sar'nle  unit. 


DATA 

INPUT 


X5 


r 


SllMDV  = sum  of  deduct 
values 


Q dummy  counter 


DINS  = Distress 
Dens i ty 

K = Quantity  of 
Distress 
A - Sample  unit 
area  or  number 
of  slabs 


DV  Deduct  Value 


C = total  number  of 
additional  sample 
units 


N = total  number  of 
sample  units  in 
feature 


R - total  number  of 
random  sample 
units  surveyed 


Figure  B-l.  Flow  Chart  of  PCI-1  Program  (continued) 


allowable  error 

value  form  t- 
student  distri- 
bution based  on 
R-l  degrees  of 
t reedom 


Fiqure  R-l.  I low  Chart  of  PC  1 - 1 Program  (continued) 


ESTIMATE  DISTRESS  QUANTITIES 
FOR  F'l  ATURl  : 


ESTIMATED  DISTRESS 
QUANTITY 


2 DISTRESS  IN  RANDOM  UNITS  + I DISTRESS  IN  ADDITIONAL 
^SURVEYED  RANDOM  UNITS'  UNITS 

(SQUARE  FEET  OR  NUMBER 
OF  SLABS) 


FEATURE  SIZE 
(SQUARE  FEET  OR 
NUMBER  OF  SLABS) 


i)  SURVEYED  ADDITIONAL  UNITS 
(SQUARE  FEET  OR  NUMBER 
OF  SLABS) 


Figure  B-l.  Flow  Chart  of  PCI-1  Program  (concluded) 


N OATA 


CONTINUATION  sheet 


PUNCH  QO£  RAT  OP  PUNCH  ONLY  THOSE  _ 'NEC  that  HAVE  HANOWP'TTEN  DATA 


Guidelines  for  completing  the  forms  are  given  in  Tables  B-l,  B-2,  and 


B-3. 

Once  the  information  on  the  input  forms  is  keypunched,  the  input  deck 
should  be  arranged  in  exactly  the  same  order  as  the  lines  of  information  on 
the  input  forms,  i.e., 

FEATURE  IDENTIFICATION  CARD  (for  1st  feature  surveyed) 

SAMPLE  UNIT  IDENTIFICATION  CARD  (for  1st  sample  surveyed  in  feature) 
DISTRESS  IDENTIFICATION  CARD(S)* 

SAMPLE  UNIT  IDENTIFICATION  CARD  (for  2nd  sample  surveyed  in  feature) 
DISTRESS  IDENTIFICATION  CARD(S) 

SAMPLE  UNIT  IDENTIFICATION  CARD  (for  3rd  sample  surveyed  in  feature) 
DISTRESS  IDENTIFICATION  CARD(S) 

(ETC) 

FEATURE  IDENTIFICATION  CARD  (for  2nd  feature  surveyed) 

SAMPLE  UNIT  IDENTIFICATION  CARD  (for  1st  sample  surveyed  in  feature) 
DISTRESS  IDENTIFICATION  CARD(S) 

(ETC) 


*More  than  one  of  these  cards  may  be  entered  here  depending  on  the 
number  of  distress  type/severity  combinations  in  the  sample  unit. 
If  the  sample  unit  has  no  distress,  this  card  is  omitted. 
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TABLE  P-1. 


Input  Format 


Each  line  of  information  on  the  input  forms  is  preceded  by  a 
preprinted  card  IP  number.  The  instructions  that  follow  are  grouped 
according  to  card  IP  number.  !>'hen  completing  the  forms,  the  letter  0 
should  be  written  0 to  distinguish  it  from  the  number  zero. 


CARP  IP  « 01  - FEATURE  I PENT  I F I CAT! ON 


C o 1 umn 


Numbers 

Format 

Entry 

1-2 

numeric* 

01  (preprinted) 

3-27 

alphanumeric** 

Feature  Name 

28-33 

al phanumeri c 

Pate  of  survey  (do  not 

leave  any  of  the  columns  blank) 

34-41 

numeric 

Feature  size  in  square  teet 
for  asphalt  surface  or  number 
of  slabs  for  jointed  concrete 
surfaced  pavement. 

42-46 

numeric 

Total  number  of  sample 
units  in  the  feature. 

47-49 

numeri c 

Allowable  error. 

50 

alphanumeric 

R for  rigid  pavement. 

F for  flexible  pavement. 

CARD  ID  « 02  - 

SAMPLE  UNIT  IDENTIFICATION 

Column 

Numbers 

Format 

E n t ry 

1-2 

numeric 

02  (preprinted) 

3-8 

alphanumeric 

Sample  unit  identification 
number 

0-13 

numeric 

Sample  unit  size  in  square 
feet  for  asphalt  surfaced  or 
number  of  slabs  for  jointed 
concrete  surfaced  pavement. 

14 

alphanumeric 

R for  random  sample  unit 

C for  additional  sample  unit 
(if  all  sample  units  are 
surveyed,  enter  Rl 
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TABLE  B-l.  Input  Format  (concluded) 


CARD  ID  » OJ  - DISTRESS  IDENTIFICATION 
f ' Column 


Numbers 

Format 

Entry 

1-2 

numeric 

U3  (preprinted) 

3-4 

numeric 

Distress  code  (see  Tables 

B-2  & B-3) 

b 

al phanumeric 

H,  M,  L,  (severity  of  distress 
H = high 

M = medium 

L = 1 ow 

b-lu 

numeric 

Quantity  of  distress  in  square 
feet  or  linear  feet  (asphalt 
surfaced)  or  number  of  slab|+ 
(jointed  concrete  surface). 

11-12 

numeric 

Distress  Code 

13 

al phanumeric 

Severi ty 

14-lb 

numeric 

Quanti ty 

ly-20 

numeric 

Distress  code 

21 

alphanumeric 

Severi ty 

22-2b 

numeric 

Quanti ty 

Repeat  this  information  for  distress  type/severity  combination  found  in 
the  sample  unit. 

♦numeric:  numbers  only,  no  decimal  pofnt.  Right-justi fied. 

**al phanumeric : any  combination  of  letters,  numbers,  or  symbols. 

+For  distress  types  with  no  severity  levels,  leave  blank. 

++For  joint  seal  damage  in  concrete  pavements  (distress  code  b).  leave 
blank. 


1 
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TABLE  B-2.  Distress  Codes 
Asphalt  or  Tar  Surfaces  (Flexible) 


Code 

Distress  Type 

01 

A1 1 igator  Cracking 

02 

Bleeding 

03 

Block  Cracking 

04 

Corrugation 

05 

Depression 

06 

Jet  Blast  Erosion 

07 

Joint  Reflection  Crackinq 

(PCC) 

08 

Longitudinal  & Transverse 

Cracking 

09 

Oil  Spillage 

10 

Patching 

11 

Polished  Aggregate 

12 

Ravel  1 ing/Weatherinq 

13 

Ruttinq 

14 

Shoving  from  PCC 

15 

Slippage  Cracking 

16 

Swell 

177 


Code 

01 

02 

03 

04 
Of! 
06 

07 

08 

09 

10 
11 
1? 

13 

14 

15 


TARLF  11-3.  Distress  Codes 
Jointed  Concrete  Pavement  (Riqid) 

Distress 
R low- up 
Corner  Breaks 

Lonq i tud i na 1 /Trans verse/ Pi aqona 1 Crack i mi 

Durability  Cracking 

Joint  Seal  Damage 

Patchina  ■ 5 square  feet 

Patchi nq/llt i 1 i t.y  Cut 

Popouts 

Pumping 

Seal inq/Map  Crackinq/Crazinq 
Set  t lenient/ Fan  1 1 

Shattered  Slab/Intersect  inn  Cracks 
Shrinkaqe  Crack 
Spalling,  Joint 
Spalling,  Corner 


l /!< 


4.U  CXAMPLt  PROBUM 


feature  Name  laxiway  One,  Home  AM!.  1L 
Total  Number  of  Sample  Units  lb 
Pavement  Type  Jointed  Concrete  Surface 
Samples  Surveyed  • b 
Date  Surveyed  01 /0<?/// 

file  distress  data  tor  tfie  feature  were  measured  and  are  contained  on  the 
following  survey  data  sheets  (figure  U-4). 

The  information  from  the  survey  data  sheets  and  the  general  infor- 
mation is  transferred  to  the  cards  in  the  format  shown  in  Section  3.0.  I he 
input  tor  this  problem  is  shown  in  figure  ll-b.  The  output  is  shown  in 
_ figure  Li-b. 

■ ' 


JOINTED  CONCRETE  PAVEMENT 
CONDITION  SURVEY  DATA  SHEET  FOR  SAMPLE  UNIT 


airfiel d home  AFB , XL 
date  Q/  / 02.  / 77 


SURVEYED  BY_ 


1 3L 
IOL  IOL 

(*L 

IOL  ,,/OL 

IOL  12  M 

1-  . ■ ■ ■ 1 

IOL  10  L 

3L  51 
IOL  IOL 

3L 

IOL  IOL 
3L 

IOL  IOL 
5L 

IOL  IOL 

3L  2L 

IOL  IOL 

2L  2L 
lOU  IOL 


or  D. 


FEA TURE  73X/I/SMY  OA/E 


SAMPLE  UNIT- 


SLAB  SIZE . 


20  X 20 


l . i'  l ow-1  t ■ 

2.  Corner  Break 
L Long  .it  idinal 

I’t  aii‘.v«  ! • t • 

Diagona 1 
'rack 

•4.  "D"  Crack 

S . Joint  . ea  1 
Damage 

• . Patching#  • 5 
7.  latching 

Utility  Cut 
Popouts 


: . a linq/Ma 

1 .u:k  Ci  1 .*  i 1 
11.  . • t t lemon  t/ 

Full  1 1 

1 2.  : hat  t el  ed 

• l.il 

11.  iu  i nkag<  • 

C r.ic  k 

1-1 . . g all  ing  — 

Joint*; 

. 


NO.  % DEDUCT 
SLABS  SLABS  VALUE 


DEDUCT  TOTAL 

CORRECTED  DEDUCT  VALUE  (CD} 

PCI  = 100  - CDV=  _ 
RATING  = 


Figure  B-4.  Condition  Survey  Data  Sheet 


JOINTED  CONCRETE  PAVEMENT 

CONDITION  SURVEY  DATA  SHEET  FOR  SAMPLE  UNIT 

AIRFIELD 

Home 

FFATURF  TAXI  WAV  ON/E 

DATF 

0/  loz/71 

SAM  PI  F UNIT  3 

SURVEYED 

RY 

. SC  AB  SIZE  - * 20 

IOL 


2L 


: ' \ ,u:otvi  . 
i a <.  * k 

"0"  Ci  .i'  k 
.’>M  tit  . iMl 

ratchino,  * 
rat  rhiiv: 
l!t  v l it v v*ut 


,v'hat  t «')  ed 
.'lab 

l * . :;lu  i nkage 
ac k 

. . . \ al  1 i no  - 

\m  nt  ■' 


7ZT777777?  777  7777  ” 7 7777 7 777/777/ 7 7777 7777 1 

,tl  ii  /xi  LU.u.-1-i.  i i-i-i 1 4 « A.i-4  j au.4  * i 

DISl  cc , , A/0.  % DEDUCT 


SI  A BS  | Wi[/f 


DEDUCT  TOTAL 

CQRRFCTf  r nr  nun  valuf  (Cp 

PCI  = 100  - CDV= 
RATING  * 


figure  8-4.  Condition  Survey  Data  Sheet  (continued) 


JOINTED  CONCRETE  PAVEMENT 

CONDITION  SURVEY  DATA  SHEET  FOR  SAMPLE  UNIT 

AIRFIFI  D H'OAAE 

FFA  Tt  IRF  WA  V ONE 

oatf  Ollozf  77 

£■ 

. SAMPl  F UNIT  ° 

SURVEYED  BY 

Sl  48  SIZE  % ° * ^ 

2L 

XL 

10  L 

10  L 

0 


- r 

OL  (OL 


Utility  Uut 

> u net 

t'unu  i no 

7777 r r7jj TJ7 ryj  ’ 7JJ71 

'.'pmmmmmm. 

CC-W  NO. 

[ % DEDUCT 

E SLABS 

SLABS  VALUE 

OL  I OL 


DEDUCT  TOTAL 

CORRECTED  DEDUCT  VALUE  (CD\ 

PCI  = IOO  - CDV=  _ 
RAT  IMG  * 


/OL. 


Figure  B-4.  Condition  Survey  Data  Sheet  (continued) 


JOINTED  CONCRETE  PAVEMENT 
CONDITION  SURVEY  DATA  SHEET  FOR  SAMPLE  UNIT 


AIRFIELD. 


o/  /oz/77 


DATE  CV  to* f s 
SURVEYED  BY 


FFATURF  TAX/WAy 

7 

SAMPLE  UNIT  

SLAB  SIZF  2°  * 


Hi 


0 


IOL 


IOL 


IOL  IOL 

1 

IOL  IOL 

— 

I 2 


• • 

3 4 


Corner  Break 
t.ongi tudinal  ' 
Transverse/ 
Diagonal 
Crack 
"L>"  Crack 
Joint  :>oa  1 
Damage 

Patching,  ’5  f 
Patching/ 
Utility  Cut 
Pop outs 
Pumping 


. caling/Map 
rack/Crazi nq 
Petti emeu t i 
fault 
Shattered 
Slab 

Shrinkage 

Crack 

. ; ..1  ling  — 

Jo i nts 

spa L ling  — 

1 >rncr 


y////////////////////////////////////////////////. 


DIST. 

SEV. 

NO 

TYPE 

SLABS 

Z 

um 

3 

wm 

/ 

/ O 

n 

zo 

% 

SLABS 


DEDUCT 

VALUE 


DEDUCT  TOTAL 


CORRECTED  DEDUCT  VALUE  (CD 

PCI  = 100  - CDV=  . 
RATING  = 


Figure  B-4.  Condition  Survey  Data  Sheet  (continued) 
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JOINTED  CONCRETE  PAVEMENT 
CONDITION  SURVEY  DATA  SHEET  FOR  SAMPLE  UNIT 


AIRFIELD L 

DATE  ^ 

SURVEYED  BY. 

’ 2L  2fiA 
IOL  IOL 

21  (oL 

IOL  IOL 

IOL  IOL 

»■  - — ' ■ - 

OL  IOL 


IOL  IOL 


OL  IOL 


IOL  IOL 


FomE 

o/J_oz_h_  7 

, SK 


m 


OL  I (OL 


IOL 

' IOL  IOL 

i ' ■■ 

I 2 


• • 

3 4 


FEA TURE  7^4  X/  VVA  y OWE 

Q 

o a k a d I tr  i ikirr  t 


SAMPLE  UNIT _ 


SLAB  SIZE. 


20  X 20 


1.  Plov-IM 

10. 

..ill  no  M. 

.?  . . '«  >1  llOl  Pt  oak 

0.1.  k Cl  a 

• 

• 

> . l ,ono i t ud  i i . 1 1 

1 I . 

« t t lomon 

T)  ansvoi  so 

Paul  t 

Diugonu  1 

1 

. hut  t t l r.l 

Ct  uck 

:•  lab 

4.  "D"  Crnok 

1 3. 

shr i nkago 

• 

• 

‘3.  Joint  Soul 

crack 

Damage 

14. 

spa l l ing 

e . Pa toll  no  , ■'  t t 

Joi nt ^ 

7.  Patching 

lr>. 

Spa l 1 i no 

• 

• 

Utility  Cut 

Cox  not 

Popout  s 
Pump  i nq 


///////////////////////////////////////////////// 


DIST. 

SEV. 

NO 

% 

DEDUCT 

TYPE 

SLABS 

SLABS 

VALUE 

DEDUCT  TOTAL 

CORRECTED  DEDUCT  VALUE  (CD 

PCI  = too  - CDV=  _ 
RATING * 


Figure  B-4.  Condition  Survey  Data  Sheet  (concluded) 
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INPUT  FORM  FOR  PCI  COMPUTATION  PROGRAM  p»S£ 


FFATllPF  IDENTIFICATION  : T A*  T WAY  ONF  HOMP  flfH  lL 

"ATF  SURVEYF"  0S/01/78.  RIGID  PAVEMENT. 

ffaTiirf  SI7F  : 00000300  slahf 

TOTAI  NO  OF  FAMPl F UNIT  : IS 

HlOuiARIF  FWPOR  WITH  9S<*  CONFIDENCE  : S 

SAMPLE  | in  I T 10  : SAMP? 

NO.  OF  SLABS  IN  SAMPLF  : ?0 


OJSTRFSS-TYPE 

SEVERITY 

0? 

LOw 

0 3 

LOW 

Of, 

LOW 

1 0 

LOW 

12 

MEDIUM 

1 3 

QUANT  TTY 

Or  NSITY  + 

DEDUCT  VALUF 

3 

IS. 00 

1 1 .A 

f> 

.10.00 

17.0 

2 

10.00 

1.1 

is 

9S.00 

18. S 

1 

s.oo 

1 R.3 

1 

H.00 

1.0 

SAMPLF  UNIT  10  : SAMP  3 

NO.  Or  F(  ARS  IN  SAMPLE  : ?0 


DISTPFSS-TYPF 

SEVERITY 

QUANTITY 

0? 

LOW 

s 

03 

LOW 

1 

03 

MEDIUM 

3 

0 3 

HIGH 

2 

10 

LOW 

20 

12 

LOW 

2 

Hi  I = S3 


DENSITY  * 

DEDUCT 

2S.00 

18.0 

S.oo 

A. 9 

1 S . o 0 

5 A . 0 

10.00 

?G.O 

100.00 

17.0 

10.00 

17.8 

V ALUF 


SAMPLF  UNIT  ID 

: SAMPS 

NO.  OF  Si ARS  IN 

SAMPLE  : 20 

distrfss-typf 

SEVERITY 

QUANTITY 

0? 

LOW 

9 

1 0 

LOW 

20 

PCI  r T() 


DENSITY  * OEDllCT  VALUE 
AS. 00  57.0 

100.00  17.0 


P L I = f,  3 


Figure  R-6. 


PCl-1  Program  Output 
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i 


c a mpl r UNIT  10  : SAMP 7 

NO.  or  Cl AHS  IN  SAMPLE  : 


?n 


OISTRFSC-TYPF 

SEVERITY 

QUANT  I TY 

density  * 

DEDUCT  VALUF 

0? 

LOW 

1 

s.oo 

4.0 

01 

LOW 

1 

s.oo 

4.9 

1 0 

LOW 

?0 

100.00 

17.0 

PM  - Ti, 

samplf  unit  io  : 

SAMPB 

NO.  OF  Cl  APS  IN 

* 

cample  : ?0 

1 

niSTRFSS-TYPF 

SEVERITY 

QUANTITY 

density  * 

DEDUCT  VALUF 

0? 

LOW 

? 

10.00 

H.  0 

0? 

MFOIUM 

1 

s.oo 

a.? 

ON 

LOW 

1 

s.oo 

O.N 

10 

LOW 

?0 

100.00 

17.0 

Pfl  = 7S 

mo.  of  random  Samplf  : s 

no.  of  adottional  samplf  : n 

POT  OF  FFATllUF  -TAKIwAY  ONE  HOMF  AFP  II  = SM  MATING  = 000O 
PCC0m«FN0FO  MINIMUM  OF  14  RANDOM  SAMPLF  UNITS  TO  r-E  CUrvFYFO. 


CTANOAR0  OF  V T A T I ON  OF  PCI  PETWEEN  RANDOM  liNJTc  SURVEYED!  18.  s 


F c T I >-a  TFD  McTpfcs 

FOP  feature 

: taxIwAy  one 

home  aFP  II 

D I S T RE SS-TYPF 

severity 

quant  I TY 

DENSITY  * 

DEDUCT  VAI  UF 

0? 

LOW 

60 

<>0.00 

1S.0 

o? 

MEDIUM 

3 

I .00 

1 . 7 

0 3 

LOW 

?4 

R . 00 

7.1 

03 

MFD  I UM 

Q 

3.00 

7.S 

03 

HIGH 

6 

?.oo 

P.0 

On 

LOW 

9 

3.00 

0.4 

1 0 

LOW 

?97 

99.00 

16.9 

lR 

LOW 

N 

?.0  0 

s.o 

1? 

MEDIUM 

3 

1.00 

S.0 

1 3 

3 

o 

c 

• 

0.4 

FFATURF 

PCI 

RATINE, 

TAXlwAy  ONf  mOMF 

AFP  IL 

69 

GOOD 

Figure  B-6.  FCI-1 

Program  Output 

(concl uded) 
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/ 

; 

; 


3 


I 


mm  s 


INITIAL  DISTRIBUTION 


HQ  USAF/PRE 

HQ  USAF/PREES 

HQ  USAF/PREM 

HQ  AFSC/DEM 

HQ  TAC/DEMM 

HQ  SAC/DEMM 

HQ  AFLC/DEMM 

HQ  ADCOM/DEMM 

ADTC/DEE 

AFATL/DLOSL 

HQ  ATC/DEMM 

HQ  DA/DAEN-FED-P 

Dir,  USAE  WES 

CERL/FOM 

HQ  AU/DE 

HQ  AAC/DEEE 

AUL  (AUL- LSE-070-239) 

AFIT/DES 

AFIT/Tech  Library 

HQ  USAFE/DEMO 

HQ  PACAF/DEMM 

HQ  USAFA/DFDC 

ASD/DEE 

DDC/AF 

HQ  MAC/DEMU 

HQ  AFSC/DEE 

HQ  AFRES/DEMM 

ANG/FSC/DE 

University  of  New  Mexico  CERF 
375  ABG/DEE 

Civil  Engineering  Laboratory 
AFCEC/DEM 

Dot  i adtc/p:  t 

FAA  ARD-430 
Commander , NAVFAC 
ADTC/DEEE 
AF IT/DE 
HQ  USAF/RDPQ 
Det  1 ADTC/CNG 
HQ  SHAPE 
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(The  reverse  of  this  page  is  blank) 


COPIES 

l 


s 

26 

10 

9 

15 

1 

2 

20 

2 

10 

50 


1 

1 

30 

lb 


25 

12 

8 

1 

L 

I 

15 

1 

5 

5 

1 

3 

1 

25 


1 


